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FOREWORD 


T hroughout the civilized world agricultural research is largely a public 
ftmdion* It is so because few individuals or even corporations have the 
scientific interest, the public spirit, the money, or the personal incentive 
to do it well. As a private enterprise, it generally does not pay, principally 
because the benefits can not be monopolized but must be shared with the com¬ 
munity. Publicly conduced, however, it pays large dividends. Not to carry on 
agricultural research would mean negleding one of the greatest sources of 
private and national wealth. ((This sounds like a truism, but it is apt to be for¬ 
gotten in a period of depression such as that through which we are now passing. 
It may be supposed that the worth of agricultural research should be judged by 
the prevailing level of agricultural prosperity. That supposition leads to the 
conclusion that farm research should be slackened whenever profits fall. One 
might as well say that an army should drop its weapons at the fir^ reverse. 
((The fadt is that agricultural science is never more valuable than when the 
battle is going again^ agriculture. It is indispensable at the fir^ line of defense— 
the co^-of-produddon line. Agricultural science shows farmers how to reduce 
their cod:s not only in produddon but in marketing. It is at once their proteddon 
againd excessive loss and their be^ guaranty of renewed prosperity when the 
tide turns. Research that lowers produddon cods is not hoddle to produddon 
control. True, more units may be produced when unit cods are lowered unless 
farmers take deps to prevent that development. But they can and should take 
such deps. Lower cods and producftion control are not antagonidic but com¬ 
plementary aims. C[The United States Department of Agriculture is primarily 
a research inditution, with correlated service fundaons. It presents in this 
Yearbook, in short popularly written articles, a partial account of its mod recent 
results. For a full accounting ten such volumes would be required. It would be 
truer to say that a full report, certainly a full report each year, is impossible, 
because the Department's work is a continuous activity rather than a set of 
isolated projecfts pigeonholed in calendar years. What is discovered one year is 
not necessarily applied at once, though it has apradical application eventually. 
((The information contained in this volume, though condituting only a sample 
of the Department's latest discoveries and conclusions, bears witness to the 
pradacal value of what the Department does. It is a cross sedion of an immense 
drudure of growing knowledge, cut so that the reader may infer the shape and 
charader of the whole. The volume is the sixth in a series similarly organized. 
Each article is the work of a specialid, ((Besides miscellaneous articles published 
under the heading ^"What’s New In Agriculture,” the Yearbook contains groups 
of articles on important themes. It includes also the Secretary’s report to the 
President and a sedion giving the most significant agricultural datidics. 

Arthur M. Hyde, 

Secretary of Agriculture* 
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THE YEAR IN AGRICULTURE 

THE SECRETARY'S REPORT TO THE PRESIDENT 


Washington, D. C., November 19S1, 

To the President: 

WORLD INFLUENCES UPON AMERICAN AGRICULTURE 

American agiicnltiire is not a separate, but an integral part of the 
world’s economic system, and it is mways deeply affected by financial, 
industrial, and social conditions at home and abroad. It is more af¬ 
fected by foreign conditions th^ is American industry, because it de¬ 
pends more heavily on the foreign market. When any country, from 
year to year, has an exportable surplus of a commodity or group of 
commodities, the prices realized for the export surplus determine the 
prices obtainable for the \rhole supply. In the last decade the United 
States has exported about 13.2 per cent of its agricultural production, 
and this trade has constituted approximately a third of our total ex¬ 
ports. This third, it should be noted, represents only primary agricul¬ 
tural products in their ra-vr or first processed form, such as wheat and 
wheat flour, and cotton. It takes no accoimt of many agricultural 
products that are elaborately manufactured and exported as manufac¬ 
tured goods. Cotton manufactures, leather manufactures, numerous 
chemical products, and many other commodities are excluded. Forest 
products are excluded also. 

Certain branches of agriculture, notably wheat growing and cotton 
growing, rest far more heavily on the foreign market than do our 
manufacturing industries. In short, our ejroort trade in farm prod¬ 
ucts brings a large part of the agnculturaf industry under foreign- 
market inmuence. The proportion of agricultural production which is 
exported is nearly tvrice as large as the proportion of industrial pro¬ 
duction exported. Agricultural prosperity in the United States, there- 
for^depends enormously on thepurchasingpower of the foreign market. 
When there is unemployment, a falling price level, and financial dis¬ 
order in the countries that take our agricultural surpluses, American 
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agriculture feels the shock of a major depression. Its domestic as well 
as its foreign market is impaired because reduced foreign buying^ power 
means reduced industrial exports and therefore reduced domestic buy¬ 
ing power. 

These conditions are vital as long as we maintain our present level 
of agricultural production. 

Our agriculture is burdened with surpluses. Tl^ has been repeat¬ 
edly, and, in fact, almost continuously the case since the war. The 
burden is specially heavy now, not primarily because of ^reat increases 
over normal production, but as a result of great changes m the demand 
for our products. The present season, as compared with other post¬ 
war years, is one of average total production. Had demand conditions 
rem^ed as they were in 1929, tne output in many lines presumably 
would have been absorbed without disastrous price recessions. De¬ 
mand has declined to such an extent, however, that many branches of 
our agricultural industry lack a profitable outlet. lines that were mate¬ 
rially overexpanded before the crisis are in desperate straits now. 
When supply already exceeds requirements, a sharply falling demand 
makes it intolerably burdensome. 

Why has agriculture’s surplus problem become thus aggravated? 
And from what source or sources may relief be expected? Correct 
formulation of agriculture's basic problems is essential, for mistaken 
^agnoses lead to mistaken policies, public and private. Concretely the 
issue is whether amculture faces a temporary or a permanent change 
in its general market situation. In either case, changes in its produc¬ 
tion win be necessary. But the kind and degree of these necessary 
changes should be determined by market trends. Explicitly our 
farmers will have to decide whether it will pay to produce as heavily 
for export as they have recently. This is the critical point because, as 
already noted, the foreigp. market exercises a decisive influence upon 
the profits of several major branches of American agriculture. 

Relationship to European Market Changing 

Our dependence on the foreign market arises, of course, from the 
fact that American agriculture was evolved largely as a source of 
supply for an expandmg industry in other countries, particularly in 
Europe. In the last two decades this relationship has changed vitally. 
Changes no less important impend. American agriculture must ad¬ 
just itself thereto, if it is to be prosperous. Many f actors are involved. 
The most important, as already indicated, is the influence of the for¬ 
eign market on prices both at home and abroad.^ Scarcely less impor¬ 
tant are long-time trends in foreign-market requirements, foreign pur¬ 
chasing power, and foreign competition. International relationships 
in industry and trade, as well as in agriculture, enter the situation. 
In former years mutually profitable exchanges between Europe and the 
United States were possible because this coimtry needed Europe's 
industrial products and could take them in exchange for grain, meat, 
and fibers. But our owm industry has grown beyond the needs of our 
domestic market. To-day we wish to export rather than to import 
industrial products. Fur&ermore, Europe now has other sources to 
which it can turn for agricultural goods. It is poor business to shirk 
facing such facts. Farmers should understand them because excep¬ 
tional circumstances, most of them an outgrowth of the w^ar, have 
stimulated our export trade in agricultural products far beyond the 
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level to which it would have tended had the war not thrown events out 
of their natural course. 

Main trends in our changing relationship to the foreign market 
can be described briefly. In the nineteenth century the relationship 
of American agriciilture to its foreign market was favorable. From 
1870 to 1898 our agricultural exports, particularly in cereals, livestock 
products, ^ cotton, and tobacco, ^ mounted tremendously. These 
commodities went chiefly to the thriving industrial nations of Europe, 
whose growing populations became dependent on outside sources of 
supply. Excluding forest products, our agricultural exports rose 
from about $297,000,000 in 1870 to more than $840,000,000 in 1900. 
Expressed in an index of volume using the period 1910-1914 as 100, 
the e: 5 port index number for 1870 was 25. For 1900 it was 122. 
The highest point was reached at 136 in 1898. Then a decline began 
that continued until the World War. We were approaching a balance 
between the domestic supply of, and the domestic demand for, agri- 
cultmral products. 

It is signiflcant that the most prosperous period of American agricul¬ 
ture was not the era of rising exports, which in fact included years of 
ruinously low prices. Eather, the period (1898-1914) of declining 
exports was the prosperous time. Though we can not say that the 
decline in exports was the cause of the rise m prices, it obvioiisly proved 
compatible with the advance. Agricultural prices rose more than the 
prices of other goods, and the rise was reflected in a rapid and steady 
merease in agricultural wealth. The average valuation of farm rem 
estate in the United States doubled from 1900 to 1910, and the gain 
continued at an increasing rate until the war. 

Why Farm Exports Dropped Before the War 

Our agricultural exports declined before the war for two principal 
reasons.^ In the flrst place, they declmed because the United States 
market increased. Growing consumption at home more than compen¬ 
sated for the decline. Our population increased from 73,000,000 in 
1898 to 98,000,000 in 1914, and became more concentrated in cities. 
The standard of living advanced. Our national wealth, according to 
the census, increased from_$88,500,000,000 in 1900 to $186,300,000,000 
in 1912. In the same period wealth per capita of the population rose 
from $1,165 to $1,950. This was a period of rising prices, hence the 
gain in real wealth was somewhat less than the indicated gain in money 
values. It was substantial, nevertheless and brought about a more 
rapid increase in our consumption than in our production of the prin¬ 
cipal agricultural commodities, though this production increased 
rapidly. Accordingly agriculture had favorable supply and demand 
relationships despite its loss of ground in the foreign market. 

In the second place, our customers abroad turned increasingly to 
other sources of supply; to Canada, Argentina, and Russia for grain; to 
Argentina for meat; to Australia and New Zealand for sheep and dairy 
products. Foreign coimtries, with cheaper land and most of them 
with cheaper labor, were competing with us in the importing markets. 
Countries in the pioneer stage of agricultural development had advan- 
t^es comparable to those enjoyed by the United States in its earlier 
history. In consequence, our farm-commodity exports, including 
cotton, dropped about 36 per cent from 1898 to the period 1910-1913. 
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Trend Reversed in War Period 

This whole situation, which seemed to promise stable prosperity 
for agriculture, was profoundly altered by the war. Our agriculture 
was expanded to meet war-time needs, and the trend toward a les¬ 
sening dependence upon the European market was speedily revemed. 
When the war eliminated Russia from international trade in agricul¬ 
tural products and reduced the production of most European coun¬ 
tries it gave an immense impulse to production elsewhere. In the 
United States, Canada, Argentina, and Australia the cereal acreage 
in 1921 was nearly 20 per cent neater than before the wp. Canada's 
wheat acreage more than doubled. Pork production in the United 
States, beef production in Argentina, and dairy production in Ar¬ 
gentina and New Zealand were tremendously stimulated. By^ 1918 
our own farm-commodity exports, including cotton, reached a point 46 
per cent above the pre-war level. More American beef, pork, and cere¬ 
als were exported to Europe than were sent there at the height of our 
agricultural ex:port trade in the nineties. From the standpomt of our 
permanent agricultural interests, this was a hazardous development, 
which left us with enormous surplus-production capacity. 

Surplus production persisted long after the need that called it into 
existence had passed. Though our agricultural exports decreased in 
volume after the war from 145 per cent of the pre-war level, the high 
point reached in 1918-19, to 104 per cent of the pre-war level in 1923- 
24, they advanced to 136 per cent of that levd in 1926-27. In the 
crop year 1929-30 the volume of our agricultural exports was 97 per 
cent of the prewar level. ^ Many products, however, were still exported 
in volumes much exceeding the pre-war averages. Our net exports of 
grain and grain products in 192^30 had declined greatiy but were still 
130 per cent of the pre-war level. Exports of cattle and meat prod¬ 
ucts remained above the pre-war level. 

Effective Exiropean Demand Overshot 


have been a profitable market for all the smplus farm production we 
had to offer. For one reason, other countries were offering large sur¬ 
pluses there, too. In 1921 exports of pork from all the prmcipal sur¬ 
plus producing countries were 80 per cent greater than before the war. 
Total exports of beef from the surplus countries were 63 per cent 
greater than before the war, of butter 104 per cent greater, and of 
cheese 30 per cent greater. At the same time, Europe was restoring 
its domestic agriculture. Recovery came first in Denmark and the 
Netherlands, which were disturbed by but not directly involved in 
the war. Next, the former warring nations of Europe increased their 
output. By 1927 the cultivated area of Europe, outside Russia, was 
back to 97 per cent of the pre-war average. Europe’s production of 
milk, butter, cheese, and pork was above the pre-war level. By 1930 
Russia had resumed the exportation of cereals and other agricultural 
products. In such circumstances even a prosperous Europe would 
probably have desired less of our farm production than it took before 
the war. In the hard conditions of the postwar period, it desired 
much less. True, it took large quantities; but it did so at bargain 
prices, which returned little or no profit to our producers. 
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The war, in short, left American agriculture excessively dependent 
on the European market. Europe’s capacity to take American a^- 
cultural goods depends essentially on three factors: Its purchasing 
power, the volume of its own farm production, and the quantity of 
farm production available to it from other sources. When we com¬ 
pare Europe^s present condition with its pre-war prosperity, and con¬ 
sider also the increased competition our farmei-s meet there, it is 
obvious that our agricultural exports are still too large. In the con¬ 
traction of our farm exports from 1900 to 1914, American farmers, as 
already noted, suffered no harm. They suffered acutely from the 
decline after the war. This contrast is easily explained. In the pre¬ 
war period our farm production, though it steadily increased, did not 
increase more than the total market, domestic and foreign. In the 
postwar period, on the other hand, the production increased much 
more rapidly than the market, and corresponding increases took place 
in other agricultural countries. As a result of technical progress, 
farm output per man engaged in farming in the United States jumped 
about 15 per cent between 1919 and 1924, and it has mcreased since. 
Meantime acreage has increased. Yet not only the foreign market, but 
the domestic market has weakened, partly because the population is 
increasing less rapidly than formeny. In the present downward 
trend of our agricultural export trade, the home market has relatively 
more dack to take up than it had before the war, and less capacity to 
do it. Hence the favorable supply and demand relationships that 
existed then can not be restored without sweeping adjustments in 
production. 

Export Decline Retarded by Credits 

This coimtry^s agricultural exports to Europe after the war would 
have fallen more had not the trade been supported by a liberal credit 
policy. It depended extensively on American capital loans. Nearly 
half the $10,500,000,000 loaned by the United States Government to 
foreign governments was loaned after the war. Loans by private in¬ 
vestors after the war came to nearly the same sum. All told, Amer¬ 
ican capital loans to foreign countries, mostly European countries, 
between 1914 and 1930 aggregated approximately $23,500,000,000. 
These advances financed an export movement of industrial as 'weU 
as of agricultural goods, but in the trade with Europe the agricul¬ 
tural goods predominated. Even with its purchasing power thus 
augmented, Europe was obl^ed to curtail agricultural imports. It 
raised, tariffs and adopted milling restrictions to limit dependence on 
grain imports. It substituted vegetable for animal fats and oils. T^Tien 
m 1929 the stream of American credit to Em*ope dwindled, Europe w^as 
forced to cut its agricultural imports still more. Europe's credit 
difficulties have reacted vitally upon our agricultural export trade, 
which can not continue as if nothing had changed. 

Monetary Factors in the Depression 

Still another aspect of the international credit situation reacts 
adversely on our agricultural export trade. Before the war the 
United States w’as a debtor country, and foreigners owned much of 
the capital invested in our factories and farms. Our chief creditor 
was the United Kingdom; other countries, however, had substantial 
investments in the United States. It was necessary for us to pay 
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interest on the borrowed capital and to liquidate some of the principal. 
This was accomplished chiefly by the exportation of goods. Our 
debtor status, in its later stages, produced a heavy balance of United 
States exports over imports. Tiiis did not embarrass the creditor 
countries because in effect they had paid in advance for much^ of 
what we had to send abroad. It is different now. In the war period 
we paid off our debts and became a creditor country. ^ As a consequence 
our balance of exports over imports, though it contiaued, became ut¬ 
terly changed in character. Instead of being a net ad^tion to the cur¬ 
rent income of the principal importing countries, it was a charge 
against their future income. It put them in a fiscal position similar to 
the one from which the United States had emerged. It obliged them 
to work toward exporting more than they impoiiied. Since they found 
it difi&cult to increase their exports, tney had to cut down their 
imports. This necessity will continue as far ahead as we can see. It 
can not, for obvious reasons, be met as easily as the United States 
met a similar necessity when this country occupied a debtor r61e. 
For one thing, the United States does not need what Europe produces 
as urgently as Europe formerly needed what this country produced. 
In other words, the Old and the New World are now less tavorablv 

5 laced to exchange goods and services. Each hemisphere is wen 
eveloped industrially, and deficits are substantial only in Europe’s 
agricultural wants. True, these deficits must be met. But whether 
they will be met in ways advantageous to the farmers of the United 
States is a question. Since we do not require Europe’s industrial 
surpluses, Europe may be forced, in lai^e measmre, to do without our 
agricultural surpluses. 

Another factor in our agricultural problem lies in Europe’s mone¬ 
tary disorders. When Great Britain and other countries resumed gold 
payments in 1926 and 1926 they released forces that redistributed 
the world’s gold supply. Surpluses accumulated in creditor countries 
while debtor countries ran short. When gold-standard countries have 
msufficient gold, they contract their currencies and credit. This 
causes prices to fall. American agriculture would have been hurt 
even had it avoided expansion in production. But this should not 
blind us to the additional handicaps that result from unrestricted pro¬ 
duction. It is difficult to measure the relative influence of the mone- 
tai^ and the nonmonetary factors in the present crisis. Both, however, 
are important. Agriculture’s attention is properly centered upon the 
latter because they are measurably within its control. Unless pro¬ 
duction is adjusted, low agricultural prices will continue after Europe’s 
money troubles are remedied. 

The part played by general deflation in the agricultural depression 
has caused some persons to declare that underconsumption rather 
than overproduction is the main trouble. This is a distinction 
merely of words. The surplus is the important thing. T^ether 
created by overproduction or enhanced by underconsumption, the 
supply controls. 

Two Fundamental Requirements 

The situation has two fundamental requirements. First, the credit 
and purchasmg power of Europe must be restored. This is essential 
not only^ for European welfare but for our own, because we shall need 
the foreign market indefinitely for some of our products. Second, 
American agriculture must adjust itself to a declining export trade. 
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As things stand, this need will persist, no matter how favorably matters 
develop in Europe, because our production is overexpanded in relation 
to Europe’s wants. Should Europe’s economic recovery be slow, the 
necessity for diminishing our farm exports will be the more pressing. 

This is not a policy of defeatism, a passive acceptance of declining 
business. It is a policy of constructive adjustment to a radically 
changing market situation. What counts in ^riculture is not primar¬ 
ily the volume, but the profitableness of farm production. It is better 
to contract the agricultural industry profitably than to overproduce 
unprofitably. Here is the challenge of the present situation. In a 
market that does not keep pace with the increase in production capac¬ 
ity farmers must adjust their production. If they do this by with¬ 
drawing the less productive acres and livestock, they reduce their sur- 

S luses and often also their costs of production. Thus they reap a 
ouble advantage. They get higher prices and also benefit from wider 
margins between prices and costs. This favorable margin can be in¬ 
creased by individual efficiency. I discussed the necessity of crop ad¬ 
justments in my report last year (pp. 24-30) and need not repeat here 
what I then said. It is a gross error to suppose that efficiency in agri- 
CTilture leads inevitably to overproduction. It tends on the contrary 
to promote a good adjustment between supply and demand, because 
it discourages wasteful competition. It is time to revise the crude 
notion that only a continually expanding agriculture can be a profit¬ 
able agriculture. Expansion is justified only when the market is ex¬ 
panding too. When the market is declining or is not expanding at its 
former rate agricultural profits wait upon adjustment to the change. 
Effecting this adjustment does not mean abandoning the market to 
our competitors. It means producing for a real as distinguished from 
an illusory market, and supports the advantages this country possesses 
in natural resources, capital, and managerial ability. 

This recommendation to reduce the volume of our agricultural 
exports does not challenge the ability of our farmers to meet foreign 
competition. They can produce, with or without tariffs, as cheaply as 
farmers anywhere. But to do so they would have to accept lower 
living standards. 

Surplus Difficulties Largely Export Difficulties 

Overproduction is not necessarily and invariably production for 
export as distinguished from production for the domestic market. 
It is possible to have an oversupply of goods that are essentially on a 
domestic basis, such as dairy products and wool, as well as of goods 
produced largely for export. Taking our agriculture as a whole, how¬ 
ever, it is sui’ely true that surplus difficulties are now largely export 
difficulties. The farm commodities that we seU heavily in foreign 
markets are those that are depressed most seriously. Wheat and 
cotton are conspicuous examples. 

In urging an agricultural policy directed toward lessening our depend¬ 
ence upon foreign markets we do not ignore the relationsmps in which 
different leading products stand toward the export demand. With 
some products, such as cotton, we have natural advantages that give 
us competitive strength in in^mational trade. With other products, 
such as wheat, our position is less advantageous. No uniform pre¬ 
scription can be given as to the place that different commodities should 
occupy in the export trade. But if a declining agricultural export 
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ttade was compatible with American agricultural prosperity before 
the war, when foreign competition was relatively weak, and when 
fore%n purchasing power was rising, it is much more in order now. 

Rapid Shift to Domestic Basis Impracticable 

The surplus-production capacity that American agriculture now has 
can not be quickly eliminated, and a sudden shift from an export to a 
domestic basis is not practicable. Some branches of our agriculture, 
moreover, can compete successfully in foreign markets, even against 
th^ressure of world-wide overproduction. Exclusive of that grown 
in China, this country, for example, produces about 60 per cent of the 
world’s cotton crop; the economy of specialization in cotton as a cash 
crop supplemented by home-grown food and field crops, gives many of 
our powers an advantage even in bad years. The tobacco situation is 
simflai’. Excluding Russia and China, the United States produces 
about 40 per cent of the world’s tobacco crop and holds a dominant 
position in the international trade. It does not follow, however, that 
unrestricted production of these crops for the export market is war¬ 
ranted. Cotton and tobacco prices, as well as the prices of cereals and 
meat products, reflect foreign-market influences significantly. There 
is no profit in persistent overproduction for a declining foreign demand. 
Our producers may be able to stand the loss as well as any of their for¬ 
eign competitors, but it is poor business to do so unnecessarily. They 
should grow the quantity of each crop that can be absorbed, with profit 
to themselves, either in me domestic market or the foreign market, or 
in both. When wheat sold at $1 or more a bushel in western markets, 
thousands of producers could grow it profitably for export who can not 
do so at present prices. Their production in recent years has evidently 
been adjusted to the prices previously received. It could have been 
more desirably adjusted to price prospects. 

With human wants still xmsatisfied, overproduction seems an anom¬ 
aly. Farmers, however, cannot produce for a market that can not buy. 
They must realize aprofit. Agriculture throughout the world has per¬ 
sisted since the w^ m increasing its production beyond the purchasing 
power of the available market. This is competition run amuck. It 
bmgs no benefit in the long run even to the purchaser, because the 
distress inflicted upon agriculture hurts other industries, limi ts their 
markets and their profits, and forces them to lay off workers. Trade 
depression such as the world has gone through in the last two years 
emphasizes, though it does not create, the disparity between agricul¬ 
ture’s production capacity and its market. It stresses the folly of 
production without reasonable prospect of a profitable sale. Agricul¬ 
ture can not shut down as manufacturing industries sometimes do 
when demand falls off; but this does not mean that agricultural pro¬ 
duction should continue to disregard m arket developments. Reducing 
farm production may often be difiScult and sometimes costly, but its 
difficulty and its cost will certamly be less than that of continuing 
production on a scale in excess of demand. 

Home Market’s Importance Not Minimized 

This is not an attempt to minimize the importance of the domestic 
market. We merely emphasize the influence of foreign conditions 
upon some of our principal crops. If a surplus must be sold abroad, 
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the price falls in the domestic m^ket to a point at which foreigners 
will buy. This e:^lains why foreign taMngs have a neater influence 
on i)rices than their proportion to the total supply womd indicate. No 
device can be a remedy which tends to increase exportable surpluses. 
Actually to reduce these surpluses is the only logical course. They 
can not be forced into unwilhng markets. 

There is a reverse side to the picture. American agriculture is not 
wholly on an export basis. ^lany of its products find a suflSlcient 
market within our borders. But this fact, though it may mitigate, 
does not destroy the influence of the export sm'pluses. Commodities 
that can not be profltably exported may sometimes be substituted at 
home for products not ordinarily exported, as when wheat replaces 
com as feed for livestock.^ In this way the market for commodities 
usually on a domestic basis is weakened. Furthermore, slow export 
trade may prompt farmers to shift their crops so that overproduction 
rnay result m crops ordinarily produced exclusively for home consump¬ 
tion. Thus export surpluses tend to weaken the whole structure of 
agricultural prices. In such conditions an expanding home market 
lacks the beneflcial influence it -would otherwise have. No one can 
teU what the ultimate position of American agriculture in world 
trade -will be. Developments not now foreseen may change matters 
radically. New foreim markets may be developed, and old ones may 
be recaptuied throu^ technical progress. Present conations, how¬ 
ever, certainly indicate that smaller production for export would mean 
a more profitable American agriculture. 

The Influence of the Tariff 

As we produce less for export, the tariff on agricultural products will 
become more effective. Agriculture -will benefit in two principal ways. 
It will share in the results of a better adjustment of world production 
to world demand, and will have a stronger, more sheltered domestic 
market. ^ Tariff protection is of course indispensable to this latter re¬ 
sult. Prices can not be higher at home than abroad unless tariffs stand 
between the domestic and the foreign market. Tariff protection for 
agric^ture is part of our national policy. There is no reason to fear 
that it -will be discontinued. It is already effective for many crops 
formerly governed entirely by the world market, and covers a progres¬ 
sively larger proportion of our agricultural output. The advantage is 
not confined to crops definitely and permanently on a domestic basis. 
It extends to crops still produced substantially for export, because it 
lessens the incentive to produce these crops m excessive quantities. 
Farmers have an increasmg number of sheltered crops to -v^ch they 
mav tum.^ 

T?he tariff act of 1930 accorded well with agriculture’s needs, both 
present and future. It increased the rates of duty on agricultural 

E roducts about 30 per cent. This change, besides strengthening the 
ome market for many products already on a domestic basis, enabled 
farmers to put additional products in a similar position. The new 
rates helped agriculture materially. Practically aU our agricultural 
imports, both dutiable and free, declined under the influence of the 
depression. But the dutiable imports declined much more than the 
free imports. In the 12 months following the passage of the act our 
imports of dutiable agricultural products leU oft‘ by 33 per cent, where¬ 
as our imports of duty-free agncultural products dechned only 7 per 
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cent. This difference was clearly, in lai^e part, a result of the new 
tariff. The world’s difficulties would not otherwise ha\"e caused so 
unequal a decline. Had the new tariff law not been in effect, world 
competition would have been felt by our farmers disastrously in the 
domestic as well as in the foreign rnarket. 

No fiscal policy can guarantee agricultural profits in a time of depres¬ 
sion. A tariff is justified if it diminishes losses. By this test the tariff 
act of 1930 is already a demonstrated benefit. Its benefits should be 
substantial when economic conditions once more become normal. The 
tendency, then, as has aJteady been indicated, will be toward, increased 
dependence on the home market. As export surpluses diminish, Amer¬ 
ican standards will become effective on a steadily lengthening list of 
farm commodities. Agriculture and manufacturing industry in the 
United States are exchanging r61es in relation to tne world market. 
The former is becoming less and the latter more dependent on export 
trade. Only the tariff can make this change beneficial to agriculture. 
On a long view its potential advantages far outweigh its present advan¬ 
tages, substantial though these are. 

HOME MARKET AND FARM INCOMES 

When sm'pluses can not be sold abroad they pile up at home. Eco¬ 
nomic depression abroad can tibrow many branches of our agricultural 
indust^ mto distress; when such depression is associated with like 
conditions in the United States, all agriculture is affected. 

In the last year the domestic demand for farm products has declined 
to an extent rarely before equaled in so short a time. This is mainly 
traceable to changes in the level of industrial activity, which changes 
are the most important single cause of fluctuations in the home market 
for the agricultural goods. In the 1929-30 season industrial produc¬ 
tion in the Umted States fell about 20 per cent below the level reached 
in the preceding year. A further decline of nearly 20 per cent took 
place m the 1930-31 season. 

Money mcomes of factoi^ workers declined more than the volume 
of industrial production. This reduction, besides involving an enor¬ 
mous cut in tne purchasing power of wage earners, reflected a decline in 
the buying power of other urban groups, since it betokened reduced 
industrial profits.^ Wholesale and retail trade and the professions were 
damaged proportionately, with bad effects upon the farmers' markets. 
Some groups with more or less fixed money incomes found their pur¬ 
chasing power increased through falling prices, but the trade slump 
caused a heavy net drop in the purchasing power of the Nation as a 
whole. 

Agricultural Prices Decline Most 

Trade depression invariably causes agricultural prices to fall sooner 
and lower than the prices of o^er goods. This tendency, which was 
painfully in evidence in the depression of 1921, received a new demon¬ 
stration in 1930 and 1931. In a general price decline such as that 
which has affected practically all commodities in the last two years, 

E ’culture would be injured even had its prices not fallen more than 
;e of other economic enterprises. Falling prices always mean faff¬ 
ing profits, since costs of production never decline proportionately at 
once and usually not for a long time. The injury to agriculture is 
greatly increased by the excessive degree to which farm commodities 
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have been affected. Special interest attaches to this aspect of the 
problem because it suggests part of the remedy. When agricultural 
prices fall more than other pnces, the fact shows, among other things, 
that agriculture is having more difficulty than other industries in read¬ 
justing its production. 


Causes of the Disparity 

Such disparities tend to disappear as business revives. Farm prices 
which faU faster in depressions rise faster in recoveries. The dispari¬ 
ties arise in periods of depression from the fact that farm production is 
not easily or quickly adjusted to market changes, whereas the output 
of many nonagricultural commodities is adjusted promptly. In agri¬ 
culture, production continues to overshoot demand; in industry, on 
the other hand, the maladjustment between supply and demand shows 
itself in unemployment rather than in a persistent accumulation of 
commodities. Hence, agriculture is penalized unavoidably. Its read¬ 
justment difficulties are intensified by the fact that othei economic 
enterprises solve such difficulties by methods that weaken the farmer's 
market. Another factor in widenmg the spread between agricultural 
and nonagricultural prices is the difference in competitive conditions 
in agricultural and in industry. The prices of practically all agricul¬ 
tural products refiect changes in demand conditions quicldy. On the 
other hand, the prices of many nonagricultural products are more or 
less customary, and depend largely on elements other than those 
springing from the immediate business situation. Then, too, agricul¬ 
ture is handicapped by relatively great difficrilty in reducing its over¬ 
head costs. All these circumstances m'e finally expressed in a lagging 
agricultural adjustment to the diminishing market. Crop shifts take 
place, but agricultural production as a whole tends to be maintained. 
Our total acreage this year is about the same as it was last year; on 
this acreage we are producing surpluses that demoralize the markets 
and return no profits to farmers. 

Price changes, absolute and relative, are not the only factor in 
determining farm incomes. It is necessary to consider also the volume 
and the cost of production. Fairly comprehensive statistics are avail¬ 
able as to the volume, but not as to ^e cost of production, which 
varies greatly on different farms and in different regions. 

Gross Returns From Farming 

Some measure of the decline that farm earnings have suffered in the 
last two years is afforded, however, by data available as to the gross 
return from agricultural production. Gross income from the agri¬ 
cultural production of the United States for 1929 was about 
$11,911,000,000, and in 1930 about $9,347,000,000. It is not yet 
possible to state the gross income from the farm production of the 
current season. On the basis of figiues heretofore available it may 
be less than $7,000,000,000. The recent upturn in prices will of course 
affect the estimate. 

At this writing (November, 1931) some of the principal crops are 
not yet completely made, and the markelmg season nas several months 
to run. Certain broad conclusions are indicated. Thus, in the first 
eight months in the calendar year livestock and livestock products 
were marketed in about the same volume as in the corresponding pe¬ 
riod of 1930, but the prices were very much lower. On October 15, 
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1931, the prices received by farmers for this group of commodities 
averaged 36 per cent below those of the corresponding date in the 
previous year. The prices of dairy and poultry products were 21 per 
cent lower. ^ 

In 1930, the last year for which complete data are available, gross 
income from grains was only $760,000,000, as compared with $1,281.- 
000,000 in the previous year. Gross income from cotton dropped to 
$748,000,000, as compared with $1,389,000,000 in 1929. Income from 
meat animals was about $2,455,000,000, as against $2,817,000,000 in 
1929. AU livestock and livestock products brought a gross income of 
$5,296,000,000, or about 15 per cent less than m the previous year. 
The corresponding reduction m the income from field crops was about 
48 per cent. Net mcome from agricultural production in 1930 declined 
proportionately more than the money incomes of factory employees 
and considerably more than the incomes of certain other groups. 

Net returns to producers, which are what is left after deducting the 
expenses of production, unquestionably declined proportionately more 
than the gross returns. In field crops, prices declined proportionately 
much more than the production increased. Grain production is only 
moderately greater than it was last year, yet grain prices on October 
15,1931, averaged about 50 per cent below those of October 15, 1930. 
Cotton production is about 22 per cent greater than in 1930, yet cotton 

§ rices on October 15 were 45 per cent lower than on the corresponding 
ate of the previous year. The production of f]^ts and vegetables 
increased somewhat; the prices of these commodities averaged about 
45 per cent lower. At the prevailing price levels, the yearns increased 
volume of production not only failed to prevent the gross farm income 
from declining below that of the previous year, but md not prevent it 
from falling below that of the depression year 1921. 

Effect on Net Incomes 

Some small compensation for price declines has come to the farmers 
during the last few years in the ^ape of reduced production costs. In 
1930, and to a still greater extent tids year, necessary expenditures for 
labor, fertilizer, fom equipment, machine supplies and repairs, and 
feed and seed declined. Farm wages and prices of the goods used in 
farm production were about 15 per cent lower this fall than last fall. 
As abeady indicated, however, the expenses of farm production tend to 
decline less rapidly than the prices of farm products. Against a 15 per 
cent drop in certain leading farm expenditures, it is necessary to set a 
possible 25 per cent drop in gross farm income in 1931. Furthermore, 
not all the reductions that take place in farm expenses go on the credit 
side of the agricultural ledger. Feed and seed, for example, are bought 
by some farmers and sold by others. Thus gain to one group is offset 
by loss to another. Savings on labor, macmnery, oil, gas, toes, etc., 
are, of course, actual net savings to agriculture.' They do not suffice, 
however, to offset the tendency of other farm expenses to remain fixed 
in time of depression. Taxes do not fall with farm-commodity prices 
nor do mterest charges and principal on mortgage debt. Yhien the 
purchasing power of farm commodities falls as much as it has since 
1929, the proportion of the farm output that must be surrendered in 
payment of taxes and principal and interest on loans increases. Per- 
h^s the heaviest burden that depression puts on agriculture is the 
difficulty it creates in meeting fixed charges. 
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Reductions in the expenses of production have not nearly sufficed to 
counterbalance the drop in |pross incomes. Hence the net income of 
the farmers from the production of 1930 declined proportionately more 
than the gross income. It fell short of providing a wage allowance for 
the farm operator’s labor at going farm-labor rates, and left no net 
income whatever available for the farmer’s capital or management. 

Adjustment to Main Trends Imperative 

Agriculture, if it is to be continuously profitable, rnust be adjusted to 
long-time trends. This fundamental requirement is far more impor¬ 
tant than the need to vary farm output with temporary market 
changes. It is desirable, of course, to match temporary market shifts 
with corresponding adjustments in output. It is imperative to make 
adjustments to long-time ch^ges. 'V\men main teends turn against 
agriculture, the penalty for failing to adjust output is disaster. It does 
not follow, simply because a certain volume has been absorbed not un- 
profitably for a number of years, that a M>und balance has been struck. 
Possibly the production has been continued for a market essentially 
precarious. This is potential overproduction which may tum suddeidy 
mto actual overproduction. Even when business becomes active again, 
a brake will have to be kept on some branches of American agriculture. 

CROP ADJUSTMENTS MADE BY FARMERS 

Extensive crop shifts have been made by the farmers of the United 
States in recent years. Unfortunately these shifts have not gone far 
as yet toward adjusting production to consimier demand. Contrac¬ 
tion in some regions has oeen offset by expansion in others, particularly 
in wheat and cotton. On the whole, expansion has exceeded contrac¬ 
tion. This is so plainly against the intereste of the fanners that careful 
study of the question is necessary to indicate how crop adjustments 
may be better engineered. The best way to see what is required is to 
note the results of what has already been attempted. 

Net farm incomes have been so low since the war that the farmers 
might have been expected to reduce their acreage. Instead they 
increased it. In 1930 the United States had 366,500,000 acres in 
crops, the highest total on record. This was an increase of 65,000,000 
acres since 1909. Lessening demand for farm products, at home and 
abroad, and repeated warnings against overexpansion did not prevent 
the 1930 crop area from increasing 2,000,000 acres over that of 1929. 
The increase over the 1909 figure is specify remarkable since the last 
12 years saw a decline of about 8,500,000 head of horses and mules 
on farms and a consequent release of approximately 20,000,000 acres 
(not including pasture) formerly required to produce feed for work 
stock. _ Land thus released, which previously produced raw material 
for animal power, now produces foodstuffs for the market. Wheat 
acreage, which rose from 44,262,000 acres in 1909 to nearly 75,694,000 
in 1919, dropped after the war to 52,535,000 acres in 1924, but rose 
again to 61,464,000 acres in 1929. The acreage for harvest this year, 
despite the low prices that prevailed for wheat during 1930, was 
reduced only about 6 per cent below the 1929 level. 

100446®—32- 2 
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Regional Changes Conflict 

Regional aspects of the wheat-acreage problem show the difiSculty 
of getting concerted action when reduction is desirable. In the region 
east of the ^Mississippi wheat acreage dropped from about 18,000,000 
acres at i^e close of the war to about 11,000,000 acres in 1930, or to a 
point below the pre-war level. West of the Mississippi, however, 
tremendous expansion occurred, particularly in the southwest winter- 
wheat States. Kansas’s wheat acreage this year is estimated at 
12,572,000 acres, as against 4,810,000 in 1911. Montana last year 
harvested 4,000,000 acres of wheat, as compared with less than 1,000,- 
000 acres in 1914. The aggregate wheat acreage of Colorado, Nebras¬ 
ka, Texas, and Oklahoma m 1930 was ll,400j000 acres, as compared 
with about 7,800,000 acres in 1914. Reductions in the East, where 
farmers can turn to other crops, were more than offset by increases in 
the West where crop shifts are difficult. 

Equally striking is the way in which cotton acreage reductions in 
one remon were offset by ejspansion in another. In the old Cotton 
Belt, 'vmere the boll weevil did heavy damage in 1921,1922, and 1923, 
cotton as the principal cash crop was wiped out in some sections, and 
some cotton land went entirely out of production. In the weevil- 
infested area generally cotton was widely replaced by feed crops and 
pasture. In me cotton States east of the hussissippi the acreage in 
truck crops increased, from 1919 to 1930, about 154 per cent. West 
of the jMississippi, particularly in Texas and Oklahoma, the cotton 
area increased greatly. Texas and Oklahoma together had 23j000,000 
acres in cotton in 1926, as compared with 12,900,000 acres in 1919. 
This year the cotton acreage in these two States is about 3,500,000 
acres below the 1926 figure. Our total harvested cotton area in 1930 
was 45,218,000 acres, as against 33,566,000 acres in 1919. 

Com Acreage Remarkably Uniform 

Our com acreage has been remarkably uniform at about 100,000,000 
acres for several years. Though the acreage in com this year is the 
largest since the record acreage of 1917, it is only 8.6 per cent above the 
lowest acreage in the last quarter of a century. Cora acreage is rela- 
tivdy stable because the crop returns a comparatively large gross in¬ 
come per acre under a wide range of climatic conditions. Nevertheless, 
regional adjustments take place. Corn has moved west and north in 
the last decade. A reduction of about 5,200,000 acres east of the Mis¬ 
sissippi has been offset by an increase of about 7,800,000 acres in Min¬ 
nesota, North Dakota, Iowa, South Dakota, and Nebraska. 

Max acreage increased from 1,113,000 acres in 1922 to 3,692,000 acres 
in 1930, to some extent at the expense of wheat and grass. The produc¬ 
tion of truck crops and vegetables (not including potatoes) has in¬ 
creased at an average rate of about 10 per cent a year since 1921, though 
in the last few years the outlook for these crops has not been satisfac¬ 
tory. V^etable and truck-crop production, howevOT, can be increased 
greatly without drawing much land from other crops. 

When major crops are overproduced, the difficulty may be mitigated 
but can not be overcome for the country as a whole by ch ang in g to mi¬ 
nor crops. Six major crops have a combined acreage which usually 
makes up more than 85 per cent of the total crop acreage. These crops 
are com, hay, wheat, cotton, oats, and barley. Only about 46,000,000 
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acresj or less than half the area we devote to corn alone, is used for pro¬ 
ducing 70 or more minor crops. It is obviously impossible to change 
lai^ely from the production of these major crops to the production of 
the mmor crops without disturbing the market for the latter. Sizeable 
acreage adjustments among the major crops necessitate either chang¬ 
ing from one major crop to another, abandoning crop land, or increas- 
ing the area in pasture. Shifting acreage in the major crops is practic¬ 
able only when some of them are in short supply. Abandonment of 
acreage, though large in recent years, may be offset by expansion else¬ 
where. Returns from most pasture are relatively so low that a change 
from crops to pasture is a last resort where land is good. All the courses 
open are difficult, a fact which largely explains me tendency of farm 
production to stay above market requiiements when demand falls. It 
IS a tendency that must be combated if farm profits are not to vanish 
altogether in a period of rapidly falling prices. Temporary abandon¬ 
ment of farm land in extreme situations is preferable to farming it at a 
loss. The individual farmer faces many practical difficulties in adjust¬ 
ing production, as will be pointed out presently. The main problem 
is one of reconciling individual interest to group interest through 
concerted action of producers. 

Adjustments in Livestock Production 

Changes in the production of livestock can not be made as quickly as 
changes in the production of field crops, though the output of some 
livestock products can be changed quickly. Shifts in hog production 
mainly go in cycles, but depend on shifts in field crops, and also on 
changes in the use made of crops. Dairy expansion in the Eastern 
States in recent years has gone along with a decline in hog numbers in 
that area. On the other hand, hog production has increased where 
com has replaced wheat and other crops. ^ Hog producera have partly 
met the challenge of declining prices by increased efficiency both in 
swine sanitation and in the utilization of feed. In the beef-cattle indus¬ 
try, which has a long production cycle, adjustment to declining prices is 
extremely difficult. Since 1928 the number of cattle on farms has 
increasea from 65,500,000 to 59,000,000, despite warnings that increased 
production would mean lower prices. The greatest increase has taken 
place in the North-Central States, where pasturage, roughage, and 
grain are most abundant. Production is at last being curtailed in the 
sheep industry, whose output expanded 43 per cent between 1922 and 
1931. The expansion was general in all sheep-producing sections and 
continued despite numerous warnings that overproduction impended. 

Outlook Service 

Such facts show that attempts of farmers to s^t their production to 
better paying lines are often confused and conflicting. Better facilities 
for concerts action are needed. Some progress has been made in de¬ 
veloping such facilities. There is growing solidarity among farmers in 
the cooperative movement and in various other forms of organized ef¬ 
fort. Tnere is also rapid growth in the use of economic information as 
a basis for cooperative adjustments. The Department of Agriculture 
collects and interprets the data needed. This service deals not only 
with the supply of and the demand for various products, but also with 
farm-management problems. Too often farmers adjust their produc¬ 
tion on the basis of currently received prices or prices received in the 
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preceding year, apparently in the mistaken belief that similar prices 
■will necessarily continue. This practice is a basic cause of cyclical 
fluctuations in production. Alternate expansion and contraction result 
in wasteful crop and livestock shifting. 

Farmers must take into account a complexity of forces in pla nn i ng 
their production program. They can not supply themselves with the 
necessary information and its interpretation. This fact, and the public 
importance of adjusting production to demand^make the task of sup¬ 
plying outlook information a public function. The department began 
systematically to meet tMs need eight years ago, when it established 
an outlook service. The service has become a cooperative underta king 
between the department and State agencies. 

It is planned in national, regional, and State conferences. The 
resulting information is made available to producers in all parts of the 
counti^, through published reports, press material, radio addresses, 
and direct contacts with farmers. In 1930 six national and rerional 
conferences were held, with nearly 400 State specialists in attendance. 
Forty-five States issued special outlook reporte supplementing the 
department’s data and interpretations with information specially 
pertinent to particular States and local areas. Nearly 1,300 meetings 
were held for training local leaders in this work, as compared with 640 
such meetings in 1929. Also 9,135 farmers’ meetings, with an aggre¬ 
gate attendance of 601,000, were held to disseminate economic infor¬ 
mation, as compared with 4,240 such meetings with an attendance 
ance of 204,000 m 1929. 

Economic information is meeting a rapidly growing demand in 
vocational education. In the last fiscal year approximately 95,000 
farmers were enrolled in evening classes, as compared with 65,000 in 
the preceding year. Those in charge of this work in the Federal 
Bureau for vocational Education cooperate mth specialists in the 
Department of Agriculture. Economic material h^ an important 
place in the instruction. 

Kegional differences in soil, topography, and climate, and in other 
factors of fundamental importance in shaping types of farming and 
trends of production, are recognized by the department and the State 
agencies in their research and extension work. In farm-management 
investigations a beginnnmg has been made in determining differences 
in types of farming and in organizing research into regional programs. 

Compulsory Adjustments Inadvisable 

^ I have repeatedly emphasized the need for curtailing acreage and 
livestock breeding, and have urged that this be done by voluntary 
concerted action. This course seems preferable to the compulsory 
production control lately advocated in the cotton States. The doc¬ 
trine that production can be better controlled by law than by the 
judgment and decisions of producers is probably repugnant to our 
Constitution and certainly repugnant to the character of our economic 
system. Production adjustments are more necessary now than they 
were a year ago. Appeals made then for volxmtary concerted action 
met with an inadequate response. It has been inferred that voluntary 
action must fail unless supported by legal action. This does not 
necessarily follow. Acreage cuts and reductions in livestock breeding 
were relatively small last year, probably because farmers were not 
then convinced of their urgent necessity. The situation has changed so 
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much since that it seems impossible to doubt that they aie convinced 
now. If they are, voluntary action should do what is required If 
they are not, legislative action vill meet with resistance 

All plans for general cuts in production meet the difficulty that farm 
production costs vaiy on different farms and in different locahties. 
Hence prices that mean loss in one place may permit profits elsewhere. 
Individual farmers can sometimes do busmess profitably at prices 
that ruin their neighbors When prices fall, it is advisable for most 
farmers to reduce their output But it never happens that they should 
all reduce their production to the same degree. Reductions should be 
adjusted to the necessities of individual farms, so that the higher-cost 
acres and animals will be withdrawn first. Blanket reductions, apply¬ 
ing equally to all farms and all farmers, are not desirable because 
such reductions press equally on the efficient and on the inefficient 
farmers, and equally on good and poor land. This goes against the 
fiirst law of efficiency. 

Under the plan of voluntaiy adjustment, many individuals must 
agree on a common course before anything can be accomplished. 
Moreover, the equal participation of all areas and all individuals can 
not be assured, nor can an eq^ual distribution of the resulting benefits. 
These are undeniable difficulties. Yet I think they are less serious 
than the difficulties that would arise from a compulsory control of 
production. Such a system would fail completely to allow for the 
different necessities of different farms and different regions. It would 
certainly be opposed. It would also be inflexible. Lawmaking could 
not keep pace with market developments at home and abroad. 
Eventu^y the control laws would be ignored. In so far as they were 
observed they would tend, far more than any plan of voluntary adjust¬ 
ments, to throw our crop system out of balance, because quick crop 
shifts would be largely rulea out. Arbitrary reductions in the acreage 
of one or two crops would divert excessive effort to other crops. 
Surplus difficulties would sprii^ up in new places, under conditions 
tending to perpetuate them, ^ With their initiative fettered, farmers 
would find remedial action difficult. Moreover, the proposals so far 
made for the legislative control of acreage are State or regional pro¬ 
posals, whereas our problems of agricultural production are essentially 
national. Regional action can do nothing not likely to be offset by 
opposite action in other areas. 

Individual Readjustments 

Many difficulties confront fanners ^vho wish to promote regional 
crop readjustments. When an individual farmer has no assurance 
that the other farmers will join in reducing the acreage of a crop, he 
must try to estabhsh the combination of crops and livestock that 
promises the most return on his owm farm. When prices are very low, 
readjustments by shifting from one combination of cash enterprises to 
another do not produce significant increases in the farm income. 
Such readjustments, however, are not without importance, though 
they do not fully meet the emei^ency. Readjustments on individ- 
ual farms may bring results (1) by increasing the noncash income of 
the farm family in food and feed crops and meat and other livestock 
products for use on the farm, and (2) by curtailm^ cash outlays. 
Extension w^orkers emphasize the “live-at-home'^ type of farming. 
This is much to the point now. Through these tw^o methods—^pro- 
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duction of more commodities for direct use on the farm and modifica¬ 
tion of farm practice to save cash outlay—^reduction takes place in 
the commercial output of farm products through the actions of the 
individual farmers. These adjustments are, at best, a painful proc¬ 
ess, which emphasizes the uig:ent necessity of avoiding or at least 
the price slumps in agriculture by voluntary adjustment 
through concerted action. 

Efficient Methods Reducing Costs 

Mechanization continues to reduce costs of production in agricul¬ 
ture. With modem equipment one man can now handle 160 or more 
acres in the Com Belt, as compared with an average of about 80 acres 
only a few years ago. Two-row and four-row cultivators handle 
nearly two and four times as much com as the old one-row cultivator 
handled. Two-row mechanical com pickers, with two men to run 
them, do as much work as six hand pickers. Duck-foot cultivators 
and row weeders almost eliminate the necessity for plowing in the 
summer fallow wheat areas of the West, and increase materially the 
summer fallow handled by one man. In the Great Plains a 16-foot 
combine harvests and threshes 35 to 40 acres of wheat a day. One 
such haiwester can handle 600 acres of gram in 15 days. In 1928 the 
cost of harvesting an acre in Kansas by the combine was about $2.20, 
as compared with $3.50 for harvesting with a header and thresher, 
and $4.40 for harvesting with the binder and thresher. Nearly 66,000 
combines *were sold in the United States in the period 1927-1930. 
In Kansas the number of combines increased from 2,796 m 1923 to 
16,631 in 1929. Combines are now used in eveiy State in which 
small grains are of any importance. In the Mississippi Delta, with 
modem power machinery, only 30 to 36 hours of man labor are 
required to grow an acre of cotton ready to pick, as compared with 
80 hours under the old 1 or 2 mule system. In haying, one man, 
with a tractor-drawn mower and a side-delivery rake, covers 25 acres 
a day, or fifty times the area one man could cut and rake a century 
ago. If the windrow needs turning, it can be done with the tractor 
and the side-delivery rake. Production costs are reduced also by the 
use of better seed and more fertilizer, and by the more scientffic 
handling and feeding of livestock. In the Southeastern States yields 
of both com and cotton have been greatly increased through the use 
of winter legumes. 

Long Life Probable for Family Farm 

In certain areas mechanization has greatly increased the size of 
farms and the investment per farm. It has been suggested that thia 
development may foreshadow an increase in corporation fa rming as 
distin^shed from family farming. Mechanization, however, does 
not necessarily involve corporation farming or absentee ownership. 
It is quite consistent with the family-sized farm, though it may make 
that farm larger. Much interest has been manifested since 1920 in 
large-scale farming, corporation farming, ''chain'' farming, and the 
like. A few conspicuous developments have taken place. But the 
movement toward the consolidation of holdings and toward farm 
operations^ on a large scale has not gone far. For the present, the 
subject is interesting mainly in its potentialities. 
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Large-scale faiTaing as yet is a veiy minor thing in American agricul¬ 
ture. The capital value of all corporation fai-ms that made income tax 
returns in 1924 was only 2.7 per cent of the total capital value of all the 
farms of the Nation. Some increase has taken place since 1924 in cor¬ 
poration farming, _but the developments have not been spectacular. 
More remarkable is the change that has taken place since the war in 
the size of the family-farm unit, particularly in the Great Plains and 
in the newer cotton areas. The same tendency, though less pronounced, 
is evidenced in parts of the western Corn Belt. By enabling the family 
labor supply to cover more land, power machin^ tends to conserve 
rather than to destroy the family-farm system. Long life is probable 
for the family-sized farm because the nature of farming does not admit 
of the standardization necessary to the economical employment of 
laige labor forces. Farms have mcreased in size in the United States 
in recent years without any corresponding increase in the amount of 
human labor employed per farm, but rather with a tendency in the 
opposite direction. 

CROPS OF THE YEAR 

Fall rains ended drought in most of the States that were drought 
stricken in 1930. But the winter was remarkably dry. Precipitation 
was less than half the normal over a large central northern area be¬ 
tween the Lake region and the Rocky Mountains. Snowfall in the 
western mountains was so deficient that the supply of irrigation water 
was much reduced. On many western mountains the stored snoivtall 
at the end of the winter w'as the smallest in 20 years. Rainfall in the 
spring months was generally sufficient, except in the Dakotas and 
Montana and in some districts further west. Only about half the 
normal rain fell in the Dakotas and Montana during the three spring 
months. Some parts of the more western States fared little better. 
This was North Dakota’s third and Montana’s fourth successive year 
of subnormal moisture. Minnesota had a deficiency also. In fact, the 
moisture supply in that State has been somewhat deficient every year 
since 1919. Good spring rains fell, and favorable temperatures pre¬ 
vailed in the Eastern States from New England to the Gulf of Mexico. 
The central valleys, though somewhat drier than usual, had enoiigh 
moisture for satisfactory crop growth. In parts of the South, particu¬ 
larly in the Southeast, the weather was too dry in June, and the mois¬ 
ture supply continued short in the Northwest and Western States. 
Elsewhere June weather was favorable, and crops made good growth. 
July brought general relief to many southern localities that had 
previously been short of moisture, ^d also favorable rains over a 
wide belt from the middle Mississippi Valley eastward to the Atlantic 
Ocean where the 1930 drought was most severe. In this area the con¬ 
trast between July rainfall in 1931 and July rainfall in 1930 was 
striking. In some States it was several times greater this year than 
last. Weather conditions were unusually favorable for maturing and 
harvesting the winter-wheat crop. In uie spring-wheat States, how¬ 
ever, heat and continued drought took heavy toll of wheat and severely 
damaged cultivated crops ana pastures. Rainfall was insufficient for 
pastures over laige areas of the interior valleys and in the Northwest, 
and also in the western grazing sections. Hay production was reduced. 
In the Southern States, on the other hand, moisture and temperature 
conditions continued favorable. 
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Principal Crops 

The United States this year produced large crops of cotton, tobacco, 
and winter wheat, and short crops of hay, spring wheat, and flaxseed. 
There were no pronounced deficits or suipluses of the other staple 
crops. Apples and peaches were produced m abundance. Crops with 
large acreages in the West suffered ^eatly. Ample wmter and early 
spring rains, followed by a diy growing season, were ideal for winter 
wheat, cotton, and tobacco. In the area that was drought stricken in 
1930, only Montana, Wyoming, and western North Dakota suffered 
again this year. The Omo-Mississippi River area had abxmdant rain. 

Acreage 

Abandonment of fall ^d winter sown crops was small, and the spring 
was favorable for planting and seeding. On July 1 the area available 
for harvesting totaled 360,784,000 acres, 0.2 per cent less than the har¬ 
vested acreage of 1930, Hundreds of thousands of acres were subse¬ 
quently abandoned in the drought areas of the Western States. 
Abandonment of cotton acreage, however, was much below the average. 
In consequence, title total acreage of crops harvested was only slightly 
less than in 1930. Com planting increased 4.1 per cent; oats, 2.8 per 
cent; tame hay, 0.9 per cent; potatoes, 10.7 per cent; and sweet- 
potatoes, 20.6 per cent. Cotton planting decreased 10 per cent; barley, 
1 per cent; flax, 15.2 per cent; tobacco, 1 per cent; and wheat, 4.7 per 
cent. The shift from cotton and wheat to feed crops was logical in 
view of the prevailing low prices for wheat and cotton and the short 
production of feed crops in 1930. Expansion in the acre^es of vege¬ 
table crops for shipment and for canning was checked. Truck crops 
for table decreased 1 per cent and those for canning 18 per cent. 

Cereal and Other Food Crops 

A very large cro^ of 775,000,000 bushels of winter wheat over¬ 
shadowed a near-failure crop of only 109,000,000 bushels of spring 
wheat, so that the total wheat crop (884,000,000 bushels) was 7.6 per 
cent above the average of 1925-1929. The win ter-wheat crop was 42 
per cent greater than the average, while the spring-wheat crop was 
only 40 per cent of the average. Of the spring wheats, the durum- 
wheat production of 20,000,000 bushels was less than one-third of an 
average crop. Spring bread wheats were less than 43 per cent of the 
average production. Rye, while grown principally in the 1930 
drought area, was harvested early and produced 36,200,000 bushels, 
as compared with an average production of 46,100,000 bushels. 

Rice production was 41,700,000 bushels—800,000 bushels greater 
than the 1925-1929 average. The buckwheat crop of 10,600,000 bush¬ 
els was much above the last year’s short crop of 7,900,000 bushels, but 
21 per cent below the 6-year average. A crop of 20,000,000 bushels 
of dry beans was less than last year’s large crop but still above the 
18,400,000-bushel average. Cowpeas, an important food crop in the 
Southern States, were in abundant supply. Peanut production was 
929,000,000 pounds, as against an average of 796,000,000 pounds. 
Sorghum for sirup yielded 24,400,000 gallons, nearly double the 1930 
production and 85 per cent of the average. Sugarcane acreage was 
mcreased, but the yield per acre was low, and the production of 
19,100,000 gallons of sirup was 10 per cent less than average. The 
sugar-beet crop was about average. 
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Cotton 

The cotton crop was estimated on October 1 at 16,284,000 bales. 
At this figure it is the second largest ever produced. The largest was 
OTOwn in 1926, when 17,977,000 bales were ginned. There was a pro¬ 
duction of 16,136,000 bales in 1914. This year’s crop is 6.7 per cent 
above the 1925-1929 average of 15,268,000 bales. Acreage planted 
to cotton was 10 per cent less than in 1930, but abandonment was 
light, and the acreage left for harvest was 40,889,000—^greater than 
the acreage harvested in any year prior to 1924, but 9 ^er cent below 
the 6-year average. Almost ideal weather conditions in aU parts of 
the South, and below-average weevil infestation, more than offset 
the reductions in fertilizer applications. The yield per acre was 190.5 
pounds, the greatest since the record yield of 209.2 pounds per acre 
m 1914. Yields per acre were weU above average in every cotton 
producing State. 

The Feed Crops 

The combined production of the major feed grain cr^s—corn, oats, 
barley, and grain sorghums—was 103,000,000 tons. This was a pro¬ 
duction 14 per cent greater than in 1930, but 5 per cent below the 
annual average in the 6-year period 1925-1929. 

The com crop was estimated at 2,703,000,000, bushels, which is 
practically equal to the 5-year average production. The crop was 
short from Michigan, Iowa, Nebraska, Kansas, and Oklahoma west 
to the Pacific, the shortage varying from 3 per cent in Oklahoma to 70 
per cent in South Dakota. In the remaiader of the country it was 
generally above the average. 

Oat production was 1,174,000,000 bushels, 14 pot cent less than in 
1930 and 11 per cent below the 5-year average. D:^, hot weather at 
ripening in July accounted for the reduced yield. Exceptionally low 

£ elds were recorded in the Dakotas, Montana, and Wyoming, with 
w yields in a group of neighboring States from Wisconsin to N^raska 
and west. On the other hand, neavy yields wei’e harvested from 
Missouri and Kansas south to the Gulf. 

A large proportion of the country’s barley crop is grown in the 
States mat suffered from drought. The yield per acre was only 16.9 
bushels, as compared with 6-year average yields of 25.9 bushels. 
Only 216,000,000 bushels (82 per cent of the 1925-1929 average 
production) was produced on an acreage 25 per cent above the 5-year 
average. 

Grain-sorghum production in the Southwestern States was estimated 
at 129,100,000 bushels, half again as large as in 1930 and 3 per cent 
above the 6-year average. 

The hay crop was short. Production was 88,400,000 tons, as 
compared with 89,600,000 tons in 1930 and a 5-year average produc¬ 
tion of 107,500,000 tons. The wild-hay cmp was cut to two-thirds 
of the average, and the alfalfa crop was nauch below the average. 
There was extensive killing of the new seedings of clover and other' 
grasses in the 1930 drought area. The effect on the 1931 crop was 
counteracted as to quantity by the use of emergency hay crops. 
The coarse nature of some of these emergency hays and a heavy 
admixture of weeds in clover and timothy meadows, lowered the 
quality of the crop materially. 
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The supply of feed grains is supplemented by cottonseed and lin¬ 
seed meal and wheat by-products, and in exceptional years, like 1930, 
by the feeding of wheat. This year production of cottonseed meal 
w^l be large. Of linseed meal, how ever, the production will be small. 
The supply of bran and middlings should be w'ell up to the average. 
Products supplemental to the hay crop will be in smaller supply. 
Corn, grain sorghums, and sorgo (sweet sorghum) forage will be 
somewhat more plentiful. The carry-over of old hay, which was 
lai]ge a year ago, was very small this year, and grain pastures are 
neither so plentiful nor so productive as they were last year. 

Tobacco and Flax 

A new record in tobacco production appears to have been set. 
The crop was estimated in October at 1,661,000,000 pounds. This is 
slightly larger than the 1930 crop, the largest previously, and 22 per 
cent above the average production during the previous five years. 
The season was favorable, and a slight decrease from the 1930 acreage 
was more than offset by increased yields. Burley-tobacco production 
(468,000,000 poimds) was more than 70 per cent above the 5-year 
average. The production of flue-cured tobacco, at 694,000,000 
pounds, was much below the pioduction last year, but slightly above 
the 5-year average. Fii’e-cured tobacco, 207,000,000 pounds, was 
26 per cent above the average. Final yield and production figures will 
depend upon shrinkage in curing. The curing season in 1931 was 
generally favorable. 

The flax crop was grown in the 1931 drought area. It totaled only 
11,500,000 busnels—^barely half a crop. Average production is 20,900,- 
000 bushels. The quantity, including imported seed, used in crushing 
in the United States has averaged about 39,000,000 bushels in recent 
years. The yield on planted acreage in North Dakota was only 2,7 
bushels, and for the United States only 3.7 bushels. 

Fruits and Vegetables 

Fruit production was ample. Of the five principal fruits, apples and 
peaches were each more than one-fourth above the 5-year average; 
pears were one-tenth above it; orange production was about the aver¬ 
age ; and only grapes were below the average. The production of these 
five fruits combined was about 10 per cent greater than the 5-year 
average and about 17 per cent above the production in 1930. The 
apple crop was reported at 223,000,000 bushels, with a commercial 
crop of 37,600,000 barrels. In the two principal apple-producing 
States, Washington and New York, the crops were about equal to the 
average of recent years. In the central area from Pennsylvania, Mary¬ 
land, Virginia, and North Carolina west to ]Michigan, Illin ois, Missouri, 
and Arkansas, the crop was from 50 to 150 per cent above the average. 
The production of peaches was about 78,000,000 bushels, a new record. 
Home canning was stimulated by low prices, but large quantities of 
peaches were allowed to go to waste for lack of a market. 

The pear crop of 24,000,000 bushels w^as 13 per cent less than the 
record 1930 crop, though 9 per cent above the 5-year average. Just as 
in the case of apples, it was the central group of fruit States, rather 
than New York and the Pacific Coast States, m which production was 
held above the average. 
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The grape crop in California was greatly reduced by drought, heat, 
and insect damage. It was only 1,300,000 tons, as compared with an 
average production of 2,200,000 tons. New York, Pennsylvania, 
Ohio, and Michigan—the leading grape Slates of the East—had crops 
ranging from 8 to 60 per cent above the average. Total grape produc¬ 
tion was about three-fom’ths of the 6-year average. 

The crop of i>runes in the Pacific Coast States was much below the 
1930 crop, but just about equal to the 6-year average consumption of 
both fresh and dried prunes. The crops of oranges and grapefruit in 
Florida are estimated at about one-fifth less than the large crop of 
1930. California citrus production will probably be about the average. 
A large crop of cranberries was harvested. 

The production of potatoes amounted to 375,000,000 bushels, about 
9 per cent greater than in 1930, but about 2 per cent less than the 
average crop. The yield per acre was 106.9 bushels—3.3 per cent 
below the 10-year average. The area planted was 3,506,000 acres, or 
4 per cent greater than the average acreage from 1926 to 1929. 

The crop of commercial early potatoes was about46,000,000 bushels, 
greater by 3,000,000 bushels than in 1930 and 7,000,000 bushels above 
the 6-year average. In 19 surplus late-potato States, the production 
of 255,000,000 bushels was 9 per cent greater than in 1930; in 16 deficit 
States, production was 3 per cent more than last year. 

The sweetpotato crop was hurt by dry weather in September, but the 
acreage was much greater than in 1930, and the production was 
77,000,000 bushels, or 16,000,000 bushels greater than m 1930 and only 
3,000,000 bushels less than the 6-year average. The production of 
cabbage, onions, and tomatoes for canning was considerably below 
that of 1930. 

WHEAT SITUATION 

This has been a disastrous year for wheat growers, but the first seeds 
of the ti'ouble were planted many years ago. They were wheat seeds 
and led to world-wide overproduction. When the war deprived Rus¬ 
sia of its customary wheat market in western Europe and ako curtailed 
all European wheat production, the wheat indust^ was enormoudy 
stimulated in the United States, Canada, Argentina, and Australia. 
As already noted our own wheat area decreased after the war but rose 
again to 61,464,000 acres in 1929, and was only about 6 per cent below 
that fimire this year. In Canada, Argentina, and Australia, after a 
spurt during the war period and a temporary decline afterwards, wheat 
acreage climbed similarly. The aggregate increase for these three 
countries between 1924 and 1929 was no less than 10,000,000 acres. 
Russia began expanding its wheat acreage in 1923 and reentered the 
world’s wheat market m 1930 with a wheat production equal to or 
greater than its pre-war production. The wheat area in Russia har¬ 
vested in 1931 was officially reported to be 92,400,000 acres, an 
increase of 8,600,000 acres over the 1930 wheat acreage. Including 
the estimated production of Russia but not that of China, the world’s 
wheat output m 1930 was nearly 4,900,000,000 bushels, as compared 
with a pre-war record of about 4,100,000,000 bushels in 1913. 

Seldom has a more extreme example of overproduction existed in 
modem agriculture. It is a cumulative, and not merely a seasonal, 
condition. This is shown by the mounting world carry-overs, which 
demonstrate that more wheat is produced annually than is consumed 
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annually. On July 1, 1931, the u'orld carry-over of wheat was esti¬ 
mated at 679,000,000 bushels, as compared with 678,000,000 bushels 
on July 1,1930. These figmes include^ for the United States, an item 
not formerly included, namely, an estimate of wheat stored by nulls 
for other interests. Leaving out this item, and estimating the carry¬ 
over on the old basis, the world’s carry-over on July 1, 1931, was 
659,000,000 bushels, as against 569,000,000 bushels on July 1,1930. 

World production of wheat this year will be less than last year’s, but 
the difference will not make a large cut in l^e carry-over into next year. 
As now estimated, world wheat production for 1931 is reckoned at 
from 200,000,000 to 300,000,000 bushels less than the output in 1930. 
This country’s crop shows an increase (884,280,000 bushds, estimated 
on October 1, as against 863,430,000 bushels harvested in 1930); but 
the production is lower in Canada, Eussia, Argentina, Australia, and 
parts of Europe. The Northern Hemisphere (outside Russia and 
China) has an mdicated output of 3,250,000,000 bushels, as against a 
harvested production of 3,314,000,000 bushels in the same area last 
year. Relative to the reduced demand by importing countries, the 
world’s wheat surpluses this year have thus far been more burdensome 
than they were last year. 

World Consumption of Wheat 


Many farm commodities are low in price just now because demand 
has fallen. The demand for wheat has fallen too, because importing 
countries lack the purchasing power to maintain their imports at the 
usual levd. But wheat consumption has not declined as much as the 
consumption of some other farm commodities. In hard times poor 
piwple eat relatively more cereals, and cut down on other things. 
World consumption of wheat has grown steadily in the last 10 years. 
In the 1930-31 season, total apparent disappearance of wheat outside 
Russia and China (for China consumption statistics are not available) 
was 3,800,000,000 bushels, as compared with only 3,200,000,000 bush¬ 
els in 1921-22, and also in 1922-23. ’The consumption in 1930-31, a 
depression year, was well above that of the preceding year, and about 
equal to that of the h^hly prosperous season 1928-29. 

The main trouble with wheat has not been a declining consumption 
but a too rapidly mounting production. This conclusion is not set 
aside by the fact that the world’s wheat output this year will be some¬ 
what less than it was in 1930-31. It is the trend that counts. Wheat 


E rowers are suffering from the maladjustments of two decades. The 
urden falls heaviest on the wheat-exporting countries. Wheat-deficit 
countries can protect their wheat growers by tariffs, embargoes, and 
milling restrictions. 

In the years of industrial expansion and thriving trade that preceded 
1930, the weakness of the world’s wheat industry was masked. Prices 
were high enough to keep poor land in production, and to make good 
land profitable. In the seven years ended July 1, 1930, No. 2 hard 
wheat at Kansas City averaged $1.28 a bushel. Despite warnings, 
farmers thought they were safe in expanding their production. They 
attached insufficient importance to world-wide mcreases in wheat 
acreage and in wheat carry-overs, and to the import-restriction poli¬ 
cies that betokened distress in wheat-deficit countries. Economic 
depression brought the underlyii^ trouble to a head. The combina- 
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tion of world orerproduction and^ business depiession resulted iu 
extremely low prices. For the United States as a whole, the farm 
price of wheat as of October 15,1931, was only 36.1 cents a bushel, as 
compared with 65.6 cents on October 15,1930. There was some recor- 
ery m October and early in November. In the pre-war period 1910- 
1914, the average farm price of wheat was 8S.4 cents. Farm expenses 
of production and living costs are much higher than they w^ere before 
the W’^ar. Debt and taxes are much gi*eater. Hence prevailing wheat 
prices are literally minotis. 

United States Farmers Aided by Farm Board 

^ Our own wheat farmers suffered less than those of the other prin¬ 
cipal wheat-exporting countries in the wheat-price slump, because 
from the middle of November, 1930, to the middle of June, 1931, the 
Federal Farm Board mamtained prices in the United States at a level 
well above the world market. No Government agency, however, can 
support wheat prices indefinitely against pressure of the sort that has 
come against them in the last" two years. Surplus production and 
lack of purchasing power in the principal importing coimtiies make an 
insuperable obstacle. ^ Therefore it is encouraging to note that various 
countries are beginning to reduce their wheat acreage. The w’heat 
acreage was reduced this year in the United States, Canada, Argen¬ 
tina, and Australia. Though the reductions were brought about 
partly by adveme weather conditions at seeding time, the price situa¬ 
tion was not without influence. Russia shows no disposition to join 
the movement. Wheat growing in Russia, moreover, is carried on in 
such a way that plantings do not respond to world prices as do plant¬ 
ing in other countries. This is a factor with which wheat growers m 
allother countries must deal. It means that their readjustment prob¬ 
lem will be more difficult than it would be if Russia could be counted 
on to behave as other countries do when markets fall But no coim- 
try can continue to produce for e:^ort indefinitely at a loss. Russia, 
too, must eventually coxmt all its costs of production. It is not 
probable they are less than those of the more favorably situated wheat- 
producing areas elsewhere. In the United States it seems desirable 
further to reduce the acreage m wheat in aU areas where costs of pro¬ 
duction are relatively l^h. When surplus stocks have been absorbed 
and excess acreage withdrawn from production, and when various 
elements in production costs and handling costs have been adjusted 
to the prevailing lower price level, our wheat industry should again be 
prosperous though reduced in size. 

COTTON SITUATION 

Cotton prices fell at the beginning of the 1931-32 season to the 
lowest point touched since 1898, with no proportionate decline in the 
farmers^ costs of production. As a result, the situation of the cotton 
growers became as serious as it had ever been in the history of the 
country. The difficulty sprang from circumstances long in prepara¬ 
tion, as well as from the prevailing world depression. About 10,000,- 
000 acres vrere added to the cotton area of the United States after the 
war, and methods were developed for combating the boll weevil. The 
increased acreage, combined with increased yields per acre, enabled 
the United States to produce large cotton crops under average 
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conditions. In exceptionally favorable seasons, it produced cotton 
excessively. 

Meantime foreign countries, responding to the stimulus of the 
previous cotton shortage, expanded their production. India, Egypt, 
and Eussia enlarged their output greatly, and other countries began 
grovring cotton. Foreign cotton spinners encouraged these develop¬ 
ments, vrhich coincided for some years vrith large world consimption. 
Hence the cotton market did not feel any depressing effect immedi¬ 
ately. But the inevitable reaction was merely postponed. Despite 
an increased industrial demand for cotton in the United States, more 
than half the American crop had to be sold abroad. It came into 
competition with cheaper foreign cottons, which foreign spiimers 
purchased in an increased proportion to their total requiremente. 
When importing countries reduced their takings on account of dis¬ 
turbances in the market for cotton goods, it became apparent that 
cotton growing was over-expanded. Great Britain, the largest for- 
ei^ consumer of American cotton, lost trade in cotton manufactures 
owing to the development of cotton-textile manufacturing in other 
countries, and also as a result of the Indian boycott on foreign goods. 
Some of the countries that expanded their cotton-textile manufactur¬ 
ing specialized in the cheaper foreign cottons, to the obvious injury 
of our cotton export trade. 

Downturn Preceded Depression 

These influences had noticeable effects nearly a year before the 
present world depression started. Cotton exports from the United 
States fell off in the latter part of the_1928-29 cotton marketing sea¬ 
son. Germany’s textile industry, wrliich had been fairly active, be¬ 
came almost as depressed as Great Britain’s, and textile manufac¬ 
turers in other countries of central Europe found the going hard. It 
is thus evident that the slump in the world’s trade in 1929 did not 
cause, but merely accentuated a disparity between the production 
and the consumption of cotton. World consumption of cotton at the 
rate attained in the postwar period of industnal activity could not 
last, because it was not backed up by sufficient buying power in the 
cotton-importing countries. Europe in particular coma not export 
^ough goods to pay for its imports, and the balance had to be struck 
in credit. When this could no longer be satisfactorily done, cotton 
consumption had to decline. Economic difficulties elsewhere made 
matters worse._ China’s demand for cotton was restricted by the fall 
in the purchasing power of silver. Russia, which for some years had 
imported American cotton, is using home-grown cotton almost alto¬ 
gether and during the past season had some left for export. Cotton 
consumption dropped everywhere as the depression gathered force, 
and cotton stocks accumulated. 

Prices naturally declined. In order to check the movement the Fed¬ 
eral Farm Board formed a Cotton Stabilization Corporation, which 
bought and stored about 1,300,000 bales of cotton. The Farm Board 
also loaned money on cotton to cotton cooperative associations. 
Nevertheless Middlmg %-mch cotton at the close of the 1930-31 season 
sold, at 10 principal markets, at an average price of less than 8 cents 
per pound. For the entii’e 1930-31 season the price at these markets 
averaged 9.61 cents per pound, as compared Avith 15.79 cents in the 
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1929- 30 season and 19.72 cents in the 1927-28 season. Though the 
consumption of cotton in the United States increased as the 1930-31 
season progressed, total domestic consumption for the season was only 
5,271,000 bales, as against 6,106,000 bales in 1929-30 and 7,091,000 
bales in 1928-29. Exports of cotton in the United States in the 

1930- 31 season were only 6,760,000 bales, as compared with 8,044,000 
bales in the 1928-29 season. Foreign cotton consumption did not 
improve in the early months of the present season, which began with a 
world carry-over of American cotton that was the second largest on 
record. The supply for the 1931-32 season is well above the previous 
record sujpply of 1926-27 and more than twice as large as the world's 
consumption of American cotton in 1930-31. 

Farmers Were Forewarned 

This disastrous situation did not fall upon the farmers without 
warning. In the faU of 1930 the Department of Agriculture issued a 
special outlook report for the Southern States in which developments 
anecting the cotton situation were considered in detail. The report 
drew attention to certain long-time developments which may neces¬ 
sitate adjustments in production over a period of years." It urged the 
advisability of considering the problem before adjustments were forced 
upon the country. This recommendation, with various facts about 
cotton conditions at home and abroad, was carried to farmers through 
Federal, State, and private agencies. Acreage planted to cotton m 
1931 was reduced, as were production costs. Though the acreage re¬ 
duction did not suffice to strengthen the cotton market, or the reduced 
expenditures to make the crop profitable, it indicated a definite 
response tooutlook" information. 

In adjustmg the production of cotton to market requirements, there 
is no question of withdrawing from the foreign market. American 
growers can compete with foreign producers, and cotton is generally 
more profitable or less improfitable than other crops that can be grown 
in the South. During the first rapid spread of the boll weevu, this 
country's power to retain its position in the world's cotton trade was 
questioned. It has since demonstrated its abihtjr to hold its place in 
spite of the boll weevil, and in the face of increasing foreign competi¬ 
tion. The immediate need is not further evidence that cotton can be 
grown abundantly in the United States, but more attention to means 
of reducing production costs and improving the quality of the crop, 
while at the same time its volume is adjusted more nearly in harmony 
with the world's demand. Land that can not grow cotton profitably 
under average conditions should be eliminated from cotton growing. 
Efforts should be continued to improve the staple and the spinning 
qualities of cotton. The department is conductmg research on these 
and aUied problems. Further study should be given to the problem of 
making premiums for superior cotton available to growers at country 
markets. Substantial progress in this direction has been made in re¬ 
cent years, through the work of public agencies and farmers' coopera/- 
tive associations. 

LIVESTOCK SITUATION 

Livestock producers at the beginning of 1931, like the producers of 
other agricultural commodities, were faced with the problem of mar¬ 
keting their products under adverse conditions. With domestic and 
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foreign demand greatly reduced, sharp price recessions -w-ere necessary 
to move the market supply of meat. 

Supplies of livestock, other than sheep and lambs, marketed during 
the year vere not excessive for normal conditions, but as a result of the 
reduced consumer demand, returns to producers for all classes of live¬ 
stock were much smaller than those of 1930 ^d were probably the 
smallest for any year since 1911. The total live weight of livestock 
slaughtered under Federal inspection during the first half of the year, 
amounting to 10,333,000,000 pounds, was only about 2 per cent larger 
than the relatively small volume slaughtered during the corresponding 
period in 1930, but the total amount paid by slaughterers for such 
stock was 28 per cent less. 

In other words, total expenditures by slaughterers for these animals 
dropped from $1,006,000,000 during the first naif of 1930 to $723,000,- 
000 during the first half of 1931. Of this reduction of $283,000,000, 
about $150,000,000 was on hogs, $112,000,000 on cattle, $12,000,000 
on sheep and lambs, and $9,000,000 on calves. Farm prices of five- 
stock in August averaged 23 per cent lower than those of a year earlier, 
whereas grain prices were down about 47 per cent, cotton prices 44 
per cent, prices of fruits and vegetables 35 per cent, and those of dairy 
products 26 per cent. 

Cattle numbers on farms have had an upward trend since 1928 but 
1931 was the first year since 1926 in which cattle and calf slaughter was 
larger than in the previous year. During the first half of 1931, 2.^er 
cent more beef and 7.4 per cent more veal were produced xmder Fed¬ 
eral inspection than in the corresponding period m 1930: steer slaugh¬ 
ter, amoimting to 2,151,000 head, increased by 155,000 head, or 8 per 
cent. Low prices caused the holding back of many cows that would 
normally have been marketed, and cow and heifer slaughter, totaling 
1,625,000 head, feU off 100,000 head or 6 per cent. The ratio of steer 
slaughter to total slaughter was relativdy higher m June than in any 

E revious month of the year, indicatu^ mat reduction in dairy herds 
y slaughter was still relatively fight. Midsummer reports from dairy 
men indicated that the supply of such cows going to market during the 
last half of 1931 would be considerably larger. 

Dedines in Livestock Prices 

From the first week in January to the last week in May the decline 
in the weekly average price of different grades of steers at Chicago 
amounted to' $5.50 per himdred pounds on choice, $4 on good, $2.40 
on medium, and $1.60 on common. An unxisually hi^ percentage of 
the better grades in the supply tended to accentuate the decline on 
these grades. The average price of slaughter cattle during the first 
six months of 1931 was $6.61, as compared with $9.74 and $11.04, 
respectively, during the corresponding periods of 1930 and 1929. The 
average price of calves was $7.88 during the first half of 1931, while it 
was $10.85 and $13.17 in the corresponding periods of 1930 and 1929. 

Prices of the better ^ades of steers and heifers advanced materially 
between the first of June and the end of August, but prices for the 
lower grades of cattle were only slightly higher at the end of this period 
than at the beginning. The decline in stocker and feeder prices in 
June, when stocker and feeder shipments into the Com Belt were the 
smallest for the month in at least 13 years, reflected a widespread lack 
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of confidence in future cattle prices, poor pastures in the ^Middle West, 
and poor range and feed prospects in some Western States. As a re¬ 
sult, the estimated number of cattle on feed in the Com Belt on August 
1 was 13 per cent smaller than on that date in 1930. With two years 
of unprofitable^ cattle feeding to look back upon, Corn-Belt feeders 
reported a considerable decrease in the nmnber of cattle they expected 
to purchase in the fall of 1931 despite the prospects of a large supply 
of cheap feed. It is probable, however, that the August advance in 
the piices of the better grades of fed cattle will resmt in a stronger 
feeder demand late in the season than was indicated by the August 1 
report. 

Nevertheless, the relative economic position of the cattle industry as 
compared with that of most of the alternative agricultural enterprises 
remained as favorable as when prices were on a much higher level. 
The farm price of beef cattle in July was 66 per cent of the 1925-1929 
5-year July average. Com, butter*, and hog prices were 58 per cent, 
lamb prices 38 per cent, and wheat prices 35 per cent of their respec¬ 
tive July averages for that period. In 1930 the per capita supply of 
beef and veal from total slaughter was the smallest in the 31 years for 
which records are available. The per capita supply for 1931 tvill not 
be materially larger. 


Hogs Bring Lower Returns 

The number of hogs on famis has declined in recent years. The 
total of 52,323,000 on January 1, 1931, was about 8,300,000 less than 
on that date in 1928. Federally inspected slaughter was reduced from 
49,795,000 head in 1928 to 44,266,000 head in 1930. Slaughter in the 
calendar year 1931 may not differ greatly from that in 1930, but the 
number slaughtered during the crop year ended September 30, 1931, 
showed a reduction of about 5 per cent. A reduction of 1 per cent in 
the number of hogs slaughtered under Federal inspection durii^ the 
first half of 1931 was more than counterbalanced by an increase in the 
average weight. The total dressed weight of 4,100,000,000 pounds was 
1.2 per centlarger than the relatively smal^roduction durmg the cor¬ 
responding penod in the year previous. The average price paid by 
slaughterers for these hogs was $7.05 a himdred pounds, as compared 
with $9.90 paid in the first half of 1930. This is a reduction of 29 per 
cent. 

Hog prices declined steadily from October, 1930, to February, 1931. 
After a temporai-y seasonal nse in March, tne decline was resumed in 
April and was not checked until early June, when new postwar lows 
were established despite the fact that slaughter suppfies were the 
smallest for May in five years. There was a reduction of 1,273,000 
head in Federal-inspected slaughter during May, June, and July. Yet 
the summer seasonal rise in hog prices was relatively small, and was 
completed by August 1. Prices declined sharply through that month 
and at the beginning of September were at the lowest level since 1908. 
Nevertheless the rdationship of feed prices to hog piices continued 
favorable for hog feeding, and the 1931 sprii^ pig crop was increased 
2.5 per cent. A large increase in the fall crop was indicated. 

Foreign demand for hog products was relatively weak. Hog^produc- 
ers in central Europe and Denmark have gi*eatly expanded their pro- 

100446^—32-3 
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duction in recent years. Although, total exports of hog products in 
1930 were smaller than in ^y previous year in the present century, a 
further reduction occurred in 1931. Exports of lard in the first half of 
the year were 18 per cent smaller and those of pork 47 per cent smaller 
than in the first half of 1930. 

Record Slaughterings of Sheep 

Sheep on farms in the United States have increased in number every 
year for the last nine years. At the beginning of 1931 the country had 
the largest number of sheep and lambs on record. There were approx¬ 
imately 16,000.000 head more on January 1,1931, than on January 1, 
1922, the low point in the ijresent production cycle. This was an in¬ 
crease of 44 per cent. During the last seven years the estimated an¬ 
nual lamb crop of the United States has increased about 1,500,000 head 
each year. The total of 31,684,000 head, estimated in 1931, was al¬ 
most 10,000,000 head larger than the crop of 1925. Inspected slaugh¬ 
ter increased about 53 per cent between 1922 and 1930, or from 
10,929,000 head in the former year to 16,696,000 head in the latter. 
Because of population growth, however, the per capita supply of lamb 
and mutton increased only from 5 pounds to 6.6 pounds, or only 32 per 
cent. New high monthly record slaughterings under Federal inspec¬ 
tion have been made in every month but two (November, 1930, and 
March, 1931) ance January, 1930. Per capita consumption during 
1931, however, will probably be somewhat smaller than the record of 
8.1 pounds in 1912. 

Despite increasing market supplies each year, sheep and lamb prices 
remained relatively high from 1922 to 1928 inclusive. In April, 1929, 
however, a sharp downward trend began, which was not checked until 
October, 1930. Prices were fairly stable during the last three months 
of 1930, and advanced moderately during the first three months of 
1931. The trend has been downward since April. Farm prices of 
lambs in July were lower than in any other July since 1911. Farm 
prices of sheep in July were the lowest for any month since records of 
farm prices were started in 1910. Market prices for aged ewes were so 
low that returns would sometimes barely cover marketing costs. Large 
numbers of such evres were held back, and lambs made up an unusually 
large proportion of the slaughter supply. 

Wool 

The wool clip of the United States increased in 1931 to 368,000,000 
poimds, or 7 per cent more than in 1930. Preliminary estimates indi¬ 
cate that the world clip for the year will be abnost as large as the 
record clip of 3,210,000,000 pounds shorn in 1928. World stocks of 
wool are large. Wool consumption by woolen Tnills in the United 
States during the first half of 1931 was considerably larger than in the 
first half of 1930, but no simificant increases in consumption have yet 
been reported by mills in European countries. A downward trend in 
wool prices started in 1928. It continued with few interruptions into 
1931. RecentN increased activity in the wool-textile industry of the 
United States has brought a strengthening of domestic wool prices. 
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DAIRY SITUATION 

The sharp declines in prices of dairy products which began late in 
1929 continued well into 1931, and incomes from dairying were dras¬ 
tically cut. This situation obliged dairymen to consider their produc¬ 
tion programs carefully and to undertake desirable readjustments. 
IVom its nature, however, the dairy industry can be readjusted to 
c bfl, u£ai ^ market conditions only very slowly, and production is still 
high. For quick relief dairymen are doiag what the^ can to reduce 
their costs and to develop supplementary sources of income. Mean¬ 
time they are instituting long-time production adjustments by culling 
out low-producing animals, and by decreasing the proportion of heifers 
in their herds. Though this procedme may not have noticeable ef¬ 
fects on dairy prices for some tone, it is permanently constructive and 
will unquestionably have important beneficial results eventually. 

The number of dairy cows in the United States has increased ^-ad- 
uaUy since 1900. There were 2.4 per cent more milk cows on farms 
on January 1, 1931, than a year earlier. Moreover, the number 
of yearling heifers exceeded the number required for normal replace¬ 
ment. Nevertheless the prevailing low prices for dairy products may 
bring about substantial readjustments. As already noted, dairymen 
show a disposition to raise fewer dairy heifers. The ratio in 1931 of 
heifers 1 year and 2 years old to the number of dairy cows decreased. 
T^ decrease was a reflection to some extent of the unsatisfactory 
price situation. The number of dairy cows on farms will probably not 
increase as greatly in the near futiire as it has done in the recent past. 

Other Readjustment Possibilities 

Other readjustment possibilities exist. Dairy production depends 
materially on the relation between feed prices ana the prices of daily 
products. Just now feed prices are low as well as the prices of dairy 

S roducts. Hence, the relationship is still not unfavorable to dairy pro- 
uction. Improvement in grain prices, however, would soon make it 
less favorable. Another possibiuiy oi change lies in the fact that 
dairying is very closely associated with beef-cattle production in cer¬ 
tain parts of the coimtiy. Indeed a large pari of our total dairy output 
comes from areas that draw no sharp line between daily cattle and 
beef cattle. When the beef-cattle industry is depressed, dairy output 
in these areas increases, \yith improvement in the beef situation, a 
shift in the opposite dii'ection takes place. Slaughter of dairy cows 
and heifers was relatively low in the first half of 1931. Recentiy it 
has increased. Reduction of dairy herds by slaughter should strengthen 
the dairy industry materially. As other branches of agriemture 
come into a better relationship to their markets, pressure upon dairy¬ 
ing will be relieved. Such pressure is heavy in periods of depression 
because dairying more than any other farm enterprise is resorted to 
as a source of cash income to meet current expenses. 

Until the onset of the depression in 1929, the demand for dairy prod¬ 
ucts in the United States had risen qiiite steadily for a number of 
years. Since then it has fallen off. Consumption of fluid milk has 
dropped, and consumption of manufactiured dairy products has not 
increased appreciably despite heavy price declines. The dairy surplus 
has gone mostly into butter, and the butter markets have carried much 
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of the burden. Butter production in 1930 tvas not excessive because of 
the drought. In fact it barely equaled the production of 1929. In the 
early part of 1931 butter production \ras unusually heavy. _ It declined 
somewhat during the summer months, during which period drought 
again prevailedinsomeimportant butter-producing areas. Total pro¬ 
duction of all manufactured dairy products this year has been some¬ 
what less than it was in 1930. Hence, the underlying supply and 
demand situation suggests improvement. 

Reserve stocks of dairy products have been reduced greatly. Cold- 
storage supplies of butter and American cheese on September 1 were 
the lowest for that date since 1923, and stocks of condensed and evap¬ 
orated milk held by manufactm-ers were the lowest for that date in the 
last three years. This decline in current supplies tends obviously to 
support the dairy markets, but in the conditions now prevailing it is 
not doing so to the degree that it would in better years. ^ One cause is 
an extremely conservative buying policy among the^ distributors of 
dairy products, who do not know how consumption might be affected 
by price advances. Improved business conditions would undoubtedly 
cause an increase in the consumer demand for dai^ products; but in 
the present condition of the dauy industry such an increase could easily 
be offset by an increase in dairy production. Improvement depends 
largely on the restoration of better demand conditions. Production 
^wer is so elastic, however, that much depends on action taken by the 
dairy industry. With the number of da^ cows increasmg, it is com¬ 
paratively easv to expand dairy production. Restraint is necessary if 
the dairy industry is to improve when business and agriculture 
generally improve. 

POULTRY SITUATION 

Poultry men faced unusually perplexing problems. Poultry produc¬ 
tion gave relatively better returns than egg production. Excessive 
stocks of eggs were stored in 1930, and egg prices remained low during 
the storage season. Storage operators lost heavily. In consequence, 
they followed this year a cautious policy which tended to keep egg 
prices down. Prices to producers for eggs during the first eight months 
of 1931 averaged below those for any similar period since 1910. Cur¬ 
tailed hatchery operations reduced the size of the new poulfa^ crop by 
fully 8 per cent, and there was close culling in farm flocks. The num¬ 
ber of raying hens in farm flocks was reduced below the niimber last 
year and below the 5-year average for the period 1925-1929. On the 
other hand, liberal feeding of gram and poultry feed caused relatively 
high egg production per hen. Total production of eggs during the 
summer and early fall was heavier than had been expected, and storage 
stocks of eggs increased. Total stocks of both shell and frozen eggs 
on September 1 exceeded the 5-year average. Meantime lessened con¬ 
sumer buying power tended to check consumption. As a result the 
usual fall seasonal rise in egg prices was below normal. 

Prices to producers for chiwens averaged lower this year than in any 
year since the war. Feed costs were low, however, and the returns to 
producers were generally more satisfactory than in other lines. As the 
year advanced the spread widened between the cost of poultry rations 
and the market prices of poultry and eggs. Close c ullin g of flocks, 
smaller farm consumption of poultry, and nberal feeding furnished the 
markets with a steady supply of pomtry, which was exceptionally well 
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finished. Consumption of poultry was remarkably w ell maintained, 
and storage stocks until early fall were relatively light. Poultiy prices 
were profitable to storage operators during the fii’st half of the year. 
Heavy marketing of poultiy developed in July, however, and the 
market situation became less favorable. 

FRUIT AND VEGETABLE SITUATION 

Prices of fruits and vegetables this year, with few exceptions, de¬ 
clined to levels much below those prevailing in 1930. Late lettuce 
was an outstanding exception. Pears, owing to light production, re¬ 
sisted the dowTiward trend fairly^ weU. Potatoes and peaches vrere 
extremely cheap. Peach production was a record. Apple production 
was large, and apple prices correspondingly low. The August forecast 
indicated the heaviest crop since 1926. Output of cantaloupes and 
similar melons in eight late-produci^ States was about 6 per cent 
more than in the previous season. Grape production, on the other 
hand, was reduced by hot weather, and was estimated at 28 per cent 
below the production of 1930. In 10 late-shipping States the output 
was estimated at about 12 per cent below the production in 1930. 
Drought conditions in Florida ended in July, and the prospects for 
oranges and gi*apefruit in that State improved. In California, though 
high temperaunes prevailed, the fruit was suflEiciently advanced in 
September to prevent shedding or serious injiuy. Output of water- 
m^ons in 16 late States was estimated at 36 per cent more than in 
1930. Potato production was substantially larger than in 1930, par- 
ticulaiiy in the Northeastern States. Sweetpotato production was 
estimated in August at about 30 per cent above the output of the 
previous year. Production of onions in 17 States was about 31 per 
cent less than in 1930. Tomato production in 14 late-producing States 
was nearly 20 per cent greater than in 1930. Excessive production in 
many lines and low prices brought about an unusual number of bank¬ 
ruptcies in the fruit and vegetable trade, and net returns to growers 
were small. 

Growers had the advantage of some decrease in fertilizer prices and 
in wages. On the other hand, diminished demand lowered prices for 
some of the less desirable sizes of fruits and vegetables to a point 
below harvesting and transportation costs. Shipments of No. 2 po¬ 
tatoes from the South Atlantic States W'ere relatively small, and the 
prices received even for No. 1 potatoes were unprofitable to most 
growers. In the Imperial Valley of California cantaloupe production 
was enormous, and the quality of the crop was fully up to the average; 
yet cantaloupe prices w’ere so low that the year was considered the 
most disastrous in the history of California's cantaloupe industiy. 

Heavy Losses to Growers 

It proved impossible, from the beginning of the season, to realize 
the costs of packing and marketing small-sized plums on the Pacific 
coast. The same was true of peaches in Georgia. In both these areas 
considerable quantities of fruit were not moved. Marketing outlets 
for canned goods were restricted. Canners and dealers began the 
season with unusually large ca^-overs, particularly of peaches. Ac¬ 
cordingly, California canners liimted their pack for the cun'ent year. 
This involved heavy loss to the gi‘owers. Overproduction of yellow 
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cling peaches for canning had become chronic in California. Canners’ 
and growers' organizations cooperated this year in a new method of 
adjusting production to demand whereby marginal orchards were des¬ 
troyed under an arrangement involving payment at a relatively low 
rate per ton for fruit on the trees provided the trees were uprooted 
before the crop was ready for harvesting. 

This outstanding example of economic readjustment to market con¬ 
ditions followed recommendations offered four years ago by Federal 
and State officials. The overplanting of cling peaches was emphasized 
by the so-called peach war of 1927, in the course of which the entire 
crop of Tuskenas (Tuscans) was permitted to go to waste wijle pow¬ 
ers and canners argued over prices. When Federal and State officials 
recommended the systematic removal of enough acreage to bring pro¬ 
duction into line with the demand, with the operation ffiianced by 
contributions from the entire industry, the proposal met with much 
criticism. To-day it is in process of accomplishment. It should en¬ 
able growers to avoid the usual process of adjustment through bank¬ 
ruptcy and permit the preservation of the better orchards. Similar 
plans to solve the surplus problem of the grape industry have been 
under discussion. A remedy is needed urgently because the demand 
for juice grapes has decreased in the Eastern States and the production 
of table and raisin ^apes has continued to increase. So serious have 
been the resulting difficulties of the grape industry that many owners 
have lost their vineyards. 

EXPORTS AND IMPORTS 

The value of our agricultural exports in the fiscal year ended June 
30, 1931, amounted to only $1,038,000,000. This was a reduction of 
$457,867,000 from the total of the preceding fiscal year, and was the 
lowest for any year since 1911. In volume our agricultural exports 
have declined about 26 per cent in the last two years. Most of thia 
decline took place in the 1928—29 season, but meat products suffered 
most in the 1930-31 season. Exports of fruit products w’ere greatly 
reduced in the 1929-30 season, but recovered in the 1930-31 season. 
Exports of tobacco have been well maintained through the depression. 

The percentage of agricultural production exportecfdeclined oetween 

1928— 29 and 1929—30 from 12.2 to 10.2 per cent, and probably declined 
more in 1930-31. In 1919—20 the United otates exported about 
17,4 per cent of its ^ricultural production. The depression in 1921 
brought the proportion down to 13.5 per cent. There was some re¬ 
covery; and in 1924-26 the ratio was 16.1 per cent. »Since then the 
trend has been downward. 

Cotton has suffered most from the reduction in foreign demand. 
Exports of cotton excluding Enters decEned from 8,520,000 bales in 
the 1928-29 season to 7,096,000 bales in the 1929-30, season and 
7,048,000 in the 1930—31 season. The reduction in volume was accom¬ 
panied by a much greater reduction in value. In the 1930-31 season 
the value of our cotton exports was only 66 per cent of their* value in 
the 1928-29 season. 

Exports of wheat, including flour in terms of wheat, declined from 
163,687,000 bushels in the 1928-29 season to 153,245,000 bushels in 

1929— 30 and 131,536,000 bushels in 1930—31. The volume of our 
wheat exports in the 1930—31 season was 14 per cent less than in the 
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previous season, and the value 38 per cent l^s. A short com crop in 
1930, as vrell as unfavorable foreign conditions, resulted in a great 
reduction also in the emorts of feed grains. 

Exports of meat and meat products have been greatly reduced. 
Exports of total meats decreased 35 per cent in the 1930-31 season, as 
compared vdth the previous season. The main decline was in pork 
products. Bacon and Cumberland sides fell off 61 per cent, from 132,- 
967,000 pounds in 1929-30 to 52,412,000 pounds in 1930-31; hams and 
shoulders dropped 23 percent, from 130,318,000 to 99,749,000 pounds; 
fresh pork decreased from 18,768,000 to 11,093,000 pounds, or 41 per 
cent; pickled pork was reduced by 47 per cent, from 39,809,000 
to 21,118,000 pomids. Fresh pork e^^orts v ere the lowest since 1914- 
15; exports of pickled pork had not been so small since 1851. The 
lowest intervening year was 1869, when the amount was 24,000,000 
pounds. Exports of bacon were the lowest since 1870, in which year 
they were 39,000,000 poimds.^ Export of hams and shoulders were 
the lowest since 1894, except in 1910-11, when they were 58,000,000 
pounds. 

Exports of leaf tobacco declined onlv slightly from 587,125,000 
pounds in 1929-30 to 566,036,000 pounds in 1930-31. The decre^e 
was general in all classes except iNIaryland and Ohio Export, which 
increased 29 per cent. 

Increased Exports of Fresh and Dried Fruits 

Considerable increases were recorded in the exports of fresh and dried 
fruits. Exports of dried apples were 38,121,000 pounds, as against 23,- 
769,000 pounds in the fiscal year 1929-30. Export movement of dried 
prunes jumped to 296,254,000 pounds from 142,989,000 pounds the pre¬ 
vious year. Exports of dried fruits for salads totaled 14,518,000 

S ounds, as against 1,332,000 pounds the previous year. Exports of 
•esh apples were 6,780,000 barrels, as compai-ed with 3,426,000 bar¬ 
rels in 1929-30. Exports of fresh pears rose to 134,670,000 pounds, 
after a decline to 62,024,000 pounds in 1929-30. Exports of oranges 
and lemons were about the same as in the previous year; and there was 
an increase of 43 per cent in the quantity of grapefruit exported. 

Exports of canned vegetables declined 33 per cent in both quantity 
and value. Exports of vegetable oils decreased in both quantity and 
value. Cottonseed-oil exports (crude and refinedl fell from 31,998,000 
to 26,353,000 pounds, with a decreaseof 20percentinvalue;linseed-oil 
exports dropped from 2,129,000 to 1,298,000 pounds, with a 51 percent 
decrease in value; soybean-oil exports were 4,410,000 pounds in 1930-31, 
as against 5,509,000*pounds in 1929-30. 

Imports of agricultural products (excluding forest products and rub¬ 
ber) Wei'S reduced in volume and value. For the season July 1,1930, 
to June 30,1931, they amounted to $1,067,000,000, a decrease of 37 per 
cent from the total of the preceding year. The value was the lowest 
since 1914-15. Imports of animal products were neatly reduced in 
both volume and value. The value of imported dtdi'y products was 
reduced 47 per cent; of imported eggs, 67 per cent; of imported hides 
and skins, 53 per cent; of imported meat and meat products, 71 per 
cent; of imported sUk, 37 per cent; and of imported wool, 59 per cent. 

The quantity of coffee imported increased, but the value decreased. 
Imports of sugar and tea declined slightly in value. A great reduction 
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in the value of sugar had taken place before the present depression 
began. Imports of vegetable oil and oilseed products decreased in 
value. The volume of the imports of unmanufactured tobacco 
increased, but a decline in prices reduced the value 21 per cent from 
1929-30. 

SIGNIFICANT POPULATION CHANGES 

Farm population in the United States showed a net increase in 1930 
for the first time since 1922, when the department began making 
annual estimates of the number of people living on farms. From other 
data it appears that the indicated mcrease in our farm population last 
year was the first annual increase in two decades. For January 1, 
1931, the estimate of farm population was 27,430,000, as against 
27,222,000 on Januaiy 1,1930. During 1930, it is estimated, 1,543,000 

g ersons left the farms, as compared with 1,876,000 the previous year. 

n the other hand, 1,392,000 persons w'ent from cities to farms in 1930, 
as against 1,257,000 in 1929. Hence the net movement from farms 
to cities was only 151,000 in 1930, as compared with from 576,000 to 
1,120,000 in the other years since 1921. On farms, however, there is 
a considerable surplus of births over deaths. The surplus in 1930, 
it is estimated, was 359,000 persons. Balancing the gams and losses 
for the year, leaves a net gain in farm population of 208,000 persons. 

Unenaployment has greatly reduced the flow from farms to cities 
and has stimulated somewhat the movement of city people in search 
of the cheaper conditions of livelihood to be found in the country. It 
is, of course, impossible to say on the basis of the figures for a single 
year whether or not the tide has turned. Urban imemployment tends 
to increase the farmward movement, which diminishes again with the 
revival of industrial activity in cities. Undoubtedly the present trend 
is fraught with important agricultural consequences. It will increase 
the difficulty of adjustii^ farm production to market requirements 
and will weaken the urban market for agricultural goods. On the 
other hand it has a good side, for subsistence is more easily got in the 
country than in the town in periods of trade depression. 

Of far greater significance in the long run for American agriculture 
is the tendency toward a marked decrease in the birth rate in this 
country and other important industrial countries. In the United 
States the effect of a declining birth rate is accentuated by restrictions 
on immigration both directly and through the indirect effects on birth 
rates and death rates. In the period, 1920-1930, the census reported 
an increase of about 17,000,000 in our population, or 16 per cent. 
But the gain was greatest in the early years of the decade. Up to 1923 
it was nearly 2,000,000 yearly, after which a steady decline set in. At 
present the gain is oiuy about 1,000,000 a year. The decrease is 
attributable partly to a net decline in immigration, partly to a decrease 
in births, ^d partly to an increase in deaths. The increase in deaths 
is due inainly to an increase in the number of elderly people in the 

{ opulation, rather than to a tendency for death to occur at earlier ages, 
t is estimated that the number of deaths aimually will continue to 
increase because fewer children are beii^ bom and fewer immigrants, 
who are mostly young people, are arriving. 
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Stationary Population Foreshadowed 

From the=^e and other facts, statistical authorities conclude that a 
stationary population for the United States is only about 30 years 
distant. Ast,uniing no changes in restrictions on immigration, an in¬ 
crease of about 10,000,000 is expected from 1930 to 1940, of about 
7,000,000 from 1940 to 1950, and of only about 4,000,000 from 1950 
to 1960. If these estimates prove correct, the population in 1960 \\ill 
be only about 144 000,000 or about 20,000,000 more than at present. 

Sigmficant tendencies exist in urban and rural birth rates Only four 
or five of the cities with a population of 100,000 or above have enough 
children to maintain permanently a^ stationary population without 
accessions from the outside. Most cities have only about three-fourths 
of the number of children necessary to do so. With immigration prac¬ 
tically stopped, our cities both small and large depend for their increase 
mainly on the natural rate of increase of the mral population. Birth 
rates are declining on the farms as well as in the cities, though not so 
rapidly.^ It therefore seems probable that preventing the Nation^s 
population from actually declining may be foxmd to depend on the 
development of policies that vnR admit of a large proportion of the 
population dweUmg in a rural environment, even though partly or 
wholly dependent on nonagricultural employment. 

PUTTING LAND TO THE RIGHT USES 

Large surpluses of the major farm products point to the probability 
that for some years little or no expansion of our farming area will be 
required. For the more remote future the expected drop in the rate 
of population increase lessens materially the prospective need for 
additional farm land. The reduced need for new crop and pasture 
lands and for farm population is emphasized by Europe^s striving 
toward agricultural self-sufficiency. It is also emphasized by increas¬ 
ing foreim competition in the w’orld's a^cultural markets. Recent 
technical process permits the use of semiarid areas hitherto unsuited 
for crop production. Increased efficiency economizes both land and 
labor. Changes in domestic consumption, moreover, are not such as 
to require a larger crop and pasture acreage per capita. 

Whether we consider the foreign or the domestic situation, it seems 
clear that American agriculture approaches a turning point. There is 
urgent need to adjust our national agricultiu*al policy, particularly our 
land policy, to the changing conditions and outlook. Extensive areas 
of public lands in the United States went into private ovmership under 
the homestead pohey during the decade or more beginning in 1913. 
In the war period, under the influence of high prices, agriculture was 
further expanded into areas where normal prices could not support it. 
Although there has been little expansion of our farming area as a 
whole during the past decade, our 500,000,000 to 600,000,000 acres of 
unused potential crop land, though mostly of low grade or requiring 
costly drainage or irrigation, are a constant incentive to overexpansion. 
Most of the land is m private ownership, and the owners naturally 
want to get it into use. It would probably be inexpedient and, per¬ 
haps, constitutionally impracticable, for the Federal Government to 
rebate the utilization or settlement of private lands. Much prog¬ 
ress, however, could be accomplished through the widespread dissemi- 
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nation of information concerning the long-time outlook for different 
lines of production in various parts of the country, and concerning 
the uses for which particular classes of land are economically adapted. 
This implies an economic classification of our land resources, which 
^ould be readjusted from time to time to conform to fundament^ 
changes in economic conditions. Such a classification would make it 
easier to discourage ill-advised and unnecessary exp^sion. It would 
lessen the risks of new settlement. It would des^ate land ^at 
should he withdrawn from cultivation and land that should be acquired 
for public uses. It would serve, in short, as the basis of a national land 
policy. 

Replanning of Research Needed 

This would require some replanning of the investigational and ex¬ 
tension work of the department and the State colleges and experim^t 
stations. Their work woiild be directed more toward synthesizing 
research results and coordinating research activities to develop more 
definite conclusions conwrning the economic adaptation of the differ¬ 
ent kinds of land to various possible uses. 

The department has already directed a considerable share of its re¬ 
sources to the study of land utilization. The Bureau of Cheims^ and 
Soils, in cooperation with State experiment stations, is classifying the 
soi^ of the Nation and studying their properties. It is investigating 
the extent, causes, and prevention of erosion. The Bureau of Agricul¬ 
tural Engineering is studying dr^age, irrigation, and land clearing. 
The Bureau of Plant Industry^ investigates forest pathology. The 
Bureau of Entomology studies insects toat injure forest trees. The 
Forest Service carries on research in silviculture, forest management, 
{md methods of using timber and timber products; besides admimster- 
ing the grazing fadhties of the national forests, it gives attention to 
problems of range utilization. Recently the Forest Service has ex¬ 
panded its research in the eranomic aspects of the utilization of land 
for forestry and grazing. It is studying forest taxation and the disposi¬ 
tion of tax-delinquent forest lands. A general inventory is bring made 
of the timber resources of the N ation. 

About 10 years ago a Division of Land Economics was established in 
the Bureau of Agricultural Economics. It has devoted part of its at¬ 
tention to the economic aspects of land utilization. The area of our 
country is so large, however, that it would have been impracticable for 
so small a unit to xmdertake to work out the land-utilization problems 
of local areas for any appreciable part of the county. A few local 
studies have been made, mainly with a view to determining the charac¬ 
ter of the problems of sample areas and developing method of investi¬ 
gation. The work has been mainlv confined to studying the conditions 
that affect toe need for land, and to estimating the extent of toe 
Nation’s agricultural land resources available for Afferent purposes. 

The time has come when both the Federal Government and toe 
Stat^ should devote more attention to toe task of determining for 
sperific lueas what uses of land are most economical. This is the neces¬ 
sary ba^ of rural planning. As the proper economic uses of land are 
determined, a vigorous extension program should be developed to 
stimulate individuals and commumties to adjust their economic life 
to a sound program of land utilization. 
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Emergency Conditions Demand Action 

Although the attainment of agricultural prosperity will ultimately 
depend on the dewelopment of a more orderly and efficient system of 
land utilization, it is necessary to approach the problem by dealing 
with emereency conditions. Economic life in many farm communities 
has been aisoi^anized by recent changes in the value, utihzation, and 
ownership of land. In some areas many farms have been abandoned. 
The resources of many communities have been depleted by timber cut¬ 
ting, and unfavorable conditions of the lumber market have reacted on 
the value of standing timber. As a result, many farmers and holders of 
timberland can not meet taxes and other carryii^ charges. hlUlions of 
acres of farm or forest land have passed into various stages of tax de- 
linquen<^. Extensive areas have been taken over by cremtors through 
foreclosure. The fiscal problems of local governments have been in¬ 
tensified, and provisions for schools and other public services rendered 
uncertain. 

In such areas the situation could be clarified throv^h the collabor¬ 
ation of Federal and State agencies in determining the economic out¬ 
look for various land uses, and on this basis fonnulating a program 
of econonuc, institutional, and fiscal reorganization.^ In general, 
lands now in private ownership should continue to be privately owned 
and utilized. Where previous conditions have resulted in farms too 
small or too laige for present conditions, reoigan^ation plans should 
be developed and put in operation with the aid of local business 
interests and local and national credit agencies. 

Utilization By Private Agencies 

In certain areas improved methods of forest management, mcluding 
in some cases the consolidation of scattered tracts and cooperative 
measures for cutting, handling, and marketing, may permit a profit¬ 
able utilization by private agencies of timber holdings and wood lote. 
Profitable private utilization can often be facilitated by changes in 
methods of taxation or assessment. Probably the Federal Govern¬ 
ment and the States should assume more responsibility for Riding 
land utilization and settlement and for determining the feasibility of 
drainage and irrigation projects. It is probable that assistance may 
be rendered to faim owners in the more eftective disposition of the 
mineral resources beneath the surface of their farms. It may be 
desirable j^aduaUy to broaden the public acquisition and adnunis- 
tration of lands not adapted to private utilization. Recognized 
objectives in public ownership of land, such as watershed protection, 
forest demonstration, and the provision of national and State parks 
and wUd-life refuges should not be the only consideration. Other 
public objectives may well be kept in view. Sparse and scatteni^ 
occupancy adds to the burden of maintaining schools and other public 
services. ^ This cultivation of submarginal farm_ lands increases the 
competition farmeis have to meet, frequently with no advantage to 
the occupants of the submarginal farms. The maintenance of perma¬ 
nent local forests should be promoted for farming communities needing 
timber and timber products, raw materials for local industries, locm 
markets, and part-time employment of the population. Lands that 
can not be privately utilized without excessive soil erosion or 
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other WHSlage of natural resources should he renicved from private 
ownersliij). 

The existence of large areas of lax-delinquent land i)rovides an 
opportunity for broadening the basis of public ownership. Where 
private ownership is inadvisable, such lands should not be forced into 
private ownership through resales. What part the Federal Govern¬ 
ment and the States, respectively, should take in the development of 
a broader program of puolic ownership is a matter for future determi¬ 
nation. Clearly, however, Federal and State programs of acquisition 
should be coordinated in harmony with a definite policy of land 
utilization. 

Some Principal Requirements 

The central problem is to correct or avoid mistakes in the major 
uses to which land is put and to safeguard the pubHc interests in the 
utilization of the land. Summarizing, it seems desirable to— 

(1) Encourage farmers who are operating^ poor land to find better 
opporttinities in agriculture or other occupations. Poor land includes 
land which, though temporarily adapted to commercial farming, is 
peculiarly subject to wastage by erosion. 

(2) Promote compact communities which will permit maximum 
economy of schools, roads, and other institutions by encouraging 
abandonment of areas, especially of poor land, where occupancy has 
become extremely scattered through abandonment, delinquency, etc. 

(3) Create the conditions that ^1 make possible the use for wrhich 
the land is best adapted, including fire protection for forests, modi¬ 
fications in taxation, consolidation of tracts, and the necessary trans¬ 
portation facilities, and disseminate the requisite technicalinformation. 

(4) Insure the maintenance of the forest or range areas requisite 
for a permanent and stable agricultural economjr in regions where 
agriculture is closely interrelated with forestry, or with use of therange. 

(5) Discourage the overexpansion of agricmtm*e. 

(6) Prevent the expansion of agriculture into areas poorly adapted 
for the purpose and the development of a spai'se type of settlement 
that will mean heavy collective costs for public services. This in¬ 
cludes discouraging the development of ii'rigation and drainage by 
collective action except when agriculturally and economically feasible. 

(7) Promote the adjustment of land valuation and the tax burden to 
what the particular use for which the land is adapted is capable of 
supporting. 

(8) Develop those types of land that will contribute to w'ater- 
shed protection, flood control, adequate provision for future timber 
requirements, and the protection of range resoxirces. 

1 consider the land-use program to be of such importance that I have 
called a national conference of farm leaders to discuss it comprehen¬ 
sively. This conference will be attended by representatives of this 
department, the land-grant colleges and experiment stations, the Fed- 
erm Farm Board, State land departments, mortgage companies, farm 
organizations, railroads, banks, and others. 

FARM-LAND VALUES 

Developments mdavorable to agriculture during 1930 w^ere reflected 
by severe decline in farm real-estate values in nearly all parts of the 
country. Not since 1922 had values dropped in any year to such an 
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extent as during the year ended March 1, 1931. The index of esti¬ 
mated value per acre for the United States as a whole decreased from 
115 per cent of the pre-war level to 106 per cent. The indicated de¬ 
clines were not only more severe than those of the previous year, but 
also far more general. Only two States escaped reductions in 1930, 
while in 1924 only 24 had reductions. 

The sections reporting the m*eatest declines in farm-land values, rela¬ 
tive to 1930 levels, v ere the West North Central and West South Cen¬ 
tral States. Each of these groups of States had declines averaging 11 
per cent. The East North Central and South Atlantic groups each 
reported average declines of 9 4 per cent. The East South Central 
showed an 8.6 per cent decrease, the Middle Atlantic 4.7, the hloun- 
tain States 2, the Pacific States 1.4, and the New England States 0.8 
per cent. The States reporting the greatest percentage of decline were 
Arkansas, North Carolina, Alissoun, South Carolina, and Iowa. 

Accompanying the downward movement of farm-land values was^ a 
general fall in the number of voluntarv sales, and a striking increase in 
the number of forced transactions. During the year ended March 15, 
1930, the average number of volxmtary sales for the country as a whole 
was 23.7 farms per 1,000. During the year ended March 15, 1931, the 
average number dropped to 19 farms per 1,000. Forced sales, on the 
other hand, increased 25 5 per cent. 

An appreciable and rather general demand for farms to rent resulted 
from the influence of urban xmemplo3n3ient, which caused city people 
in larger numbers to seek the cheaper food, fuel, and shelter available 
in the country, and discouraged^ larm people from moving to cities. 
Because of the difficulty of financing farm sales, the weak financial con¬ 
dition of the unemployed, and a general disinclination tow'ard buying 
on a declining market, the accompanymg effect on the demand, for 
farms to buy ^vas insufficient either to increase the number of farms 
sold voluntarily, or to increase appreciably the total number of sales. 
An increasing proportion of the farms sold voluntarily were bought by 
men who were formerly tenants, and by nonlocal residents. 

Decline Reflects Drop in Earnings 

^ Farm-realty values reflect farm earning pow'-er, current and prospec¬ 
tive. Hence, the fundamental cause of the decline in farm-property 
values in 1930 was the slump in farm incomes. As abeady noted, gross 
incorne from agricultural production in 1930 was about 22 per cent less 
than in the previous year, though the physical volume of production 
was only about 2 per cent less. It is estimated that farm-operating 
costs on the other hand declined only from $3,152,000,000 to $2,890,- 
000,000. Wages paid to hired labor declined only slightly and taxes 
still less. Accordingly, the faU in net incomes was proportionately 
more than the fall in gross incomes. Net income available as a return 
for all the capital invested in agriculture, and as a reward for the labor 
and management of the farm operator and his family dropped to 
$4,669,000,000, as compared with $6,751,000,000 in 1929. 

This net income may be considered from two standpoints. If pay 
for the labor of the farm operator and his family is subtracted at cur¬ 
rent wage rates for hired labor, there remains only $573,000,000 as a 
return for all capital and management devoted to farming. If, on the 
other hand, adjustments are made for the portion of taxes and operat- 
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ing expenses paid by landlords, and for payments made by farm opera¬ 
tors to nonfarmers for rent and for interest on loans made by them for 
use in production, the income from production not only fell short by 
$346,000,000 of paying farm operators and their families a rate of 
return for their work equal to that paid to hired hands, but also left no 
return for the farm operators^ own capital and management. 

The renewed declines in income came at a time when the readjust¬ 
ment following the 1920 depression was still incomplete. Although 
land values had begun to show some signs of stability, the amount of 
land in the hands of involxmtary holders was stiU at mgh levels, forced 
sales of farm land stiU held an unusually prominent place in the real 
estate market, and long-time financing of agriculture was conservative. 
The development of 1930 and 1931 have aggravated the situation, and 
reemphasized the importance of rehabilitated purchasing power for 
agriculture if further liquidation is to be avoided. 

Increase in Tenancy 

Along with the increase in the holding of land by involuntary holders 
which has resulted from the decline in farmers’ equities has come an 
increase in the proportion of tenant-operated farms. This proportion 
was 42.4 per cent in 1930 for the United States as a whole, as compared 
with 38.6 per cent in 1925. ^ Increases in tenancy were reported in 
every State except Connecticut, New York, New Jersey, Pennsyl¬ 
vania, Delaware, Arizona, and South Carolina. Relatively small in¬ 
creases in tenancy occurred between 1910 and 1925. Rapid increases 
followed the depression of the nineties, partly as a result of that de¬ 
pression and partly because the area of good land available for home¬ 
steading was diminishing. Duriig the half century that questions on 
tenure have been included in the Federal census (1880-1930), the per¬ 
centage of tenant-operated farms has increased from 25.6 to 42.4. The 
present high proportion of tenant farms may involve simificant conse- 
q^uences to the general welfare, and attention may well be directed to 
me probable social effects. 


TAXES 

Farm real-estate taxes showed a slight decline in 1930 for the first 
time in the 17 years covered by the records of this department. Tak¬ 
ing farm real-estate taxes per acre in 1913 as a base represented by 100, 
the index for such taxes was 249 in 1930, as compared with 250 in 1929. 
In amount the decline was insignificant, but it indicated a halt in the 
long upward trend. It did not biing any measurable relief to the farm¬ 
ers because amculture’s capacity to carry the burden declined far 
more. As we mow it to-day, the farm-tax problem is largely a devel¬ 
opment of the last decade and a half. Taxes increased steadily from 
1920 to 1929, inclusive, though farm earnings were low and farm valua¬ 
tions persistently declined. The situation was bad enough before the 
current depression began. It is critical now. 

In the main the farm-tax problem rests with State and local govern¬ 
ments, which in many instances are recognizing the fact in practical 
ways. Forty-four State legislatures met this year, and most of them 
considered taxation in relation to amculture. Relief measures advo¬ 
cated, and in some cases enacted, feu broadly in two categories: Those 
designed to shift part of the cost of State and local government from 
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general property to incomes and other sources of I'evenue, and those 
designed to reduce public expenditures. Property taxes rest princi¬ 
pally on real estate; hence farmers and other real-estate owners are 
generally required to pay more than their fair share. This injustice is 
coming to be widely recognized, and State income taxes are proposed 
as a partial remedy. 

Idaho, Utah, and Vermont this year joined the list of States having 
personal and corporate mcome tax laws. Vigorous but unsuccessfih 
attempts were made to introduce the income-tax principle in several 
other States.^ Oklahoma’s income tax law was made more effective by 
an incre^e in the rates. North Carolina, Missouri, and ^7isoonsin 
likewise increased their income-tax rates. Several States increased 
their gasoline taxes. Some of them arranged to apportion part of the 
new revenue among minor civil divisions to help defray me cost of 
local roads. Nearly all of the revenue collected in gasoline taxes in 
1929 was devoted directly or indirectly to the construction and main¬ 
tenance of rural roads and city streets. 

Legislative Measures Taken 

Practically all the States whose legislatures met this year dealt in 
one way or another with the problem of reducing public expenditures. 
Various expedients were adopted. Taxing authorities showed them¬ 
selves keenly aware that a cut in the amount of the tax burden is as 
necessary as a more equitable distribution of the load. They werepar- 
ticularly impressed with the growth of tax delinquency, kluoh land 
over lai^e areas reverted to public ownei-ship through the inability of 
its former ownera to pay the taxes. In northern portions of the Lake 
States the tax base of many local governments has shrunk so much 
that the continued existence of these governments is threatened. In¬ 
flexible taxes that take no account of crop failures, price declines, and 
other causes of distress have precipitated widespread farm insolvency. 
In such circumstances local budgets have to be pared through sheer 
necessity, and tax systems must he modified and improved. _ 

Taking the country as a whole, the work of tax reform is barely 
begun. Nearly four-fifths of all State and local taxes are derived from 
the general property tax. TVhen real-estate values fall as they have 
done in the United States since the war, assessments decline much less 
rapidly, and tend to exceed the current selling value of the land. The 
necessaiy twofold remedy, consisting of reduced public expenditure 
and the development of new sources of revenue, shoxfld be invoked for 
reasons of expediency as weU as of justice. 

AGRICULTURAL CREDIT 

Local farm-credit facilities, barely adequate in normal times, were 
unprepared to handle the situation resulting from the 1930 drought 
and recent depression in farm prices. Accordingly, Congress passed 
legislation to supplement existing credit facilities. It appropriated 
emergency funds^ the administration of which was placed m the De¬ 
partment of Agriculture. All told, the final session of the Seventy- 
first Congress assigned $67,000,000 for various forms of agricultural 
credit. It made $45,000,000 available for loans to farmers who suf¬ 
fered from the 1930 drought. This money was for loans for the pur- 
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chase of seed, feed for livestock, and fertilizer. An additional $2,000,- 
000 was appropriated for the same general pxirposes in a specific area 
that had suffered from storm and flood in 1929. Another appropria¬ 
tion of $20,000,000 was made for agricultural rehabilitation (which 
term included necessarv items for farm production) and for loans to 
individuals to buy stock in agricultural-credit corporations, fivestock- 
loan companies, and similar organizations. Advances made to assist 
farmers in the drought-stricken areas are dealt with in some detail 
later in this report. I shall deal here mainly with the other emergency 
credit provided to supplement the credit obtainable by farmers from 
other sources, such as the commercial banks, the Federal land banks, 
the joint-stock land banks, and the intemiemate credit banks. 

Though much imijortant Federal legislation affecting agricultural 
credit has been put in effect during the last decade and a half, agri¬ 
cultural-credit conditions generally were extremely unsatisfactory this 
ye^. ^ This was not wholly a reflection upon the existing farm-credit 
facilities. It resulted largely from the depressed condition of agricul¬ 
ture, w’hich weakened bankir^ institutions, hlore than 1,300 hanks 
in the United States failed in 1930, and 932 failed in the first eight 
months of 1931. More bank failures in agricultural areas have taken 
place in the last few years than in any other previous equal period, 
though the suspensions this year included an increased proportion of 
city banks. ^ The injury to agriculture was not confined to the loss of 
deposits; it included a great shrinkage in the amount of agricultural 
credit available. When local confidence is disturbed, country banks 
find it more difficult to draw on the larger money centers. Hence their 
supply of loanable funds comes to depend almost exclusively on their 
local deposits, which naturally decline if banking conditions seem in¬ 
secure. In such circximstances, moreover, coxmSy banks are obliged 
to invest an increased proportion of thdr funds in Uquid assets outSde 
their communities as a protection against unusual withdrawals. 

Local Conditions the Controlling Factor 

Some idea of the extent to which local supplies of agricultural credit 
have recently been reduced may be gained from the fact that in the 
middle of 1931 net demand deposits of member banks of the Federal 
resei^e system, located in places of less than 15,000 population, in 20 
leading agricultural States, not including California, were about 20 per 
cent lower than the monthly average for the period 1923 -1925. Main- 
W tffis decline reflected reduced income from agricultural production. 
Ordinarily deposits in cquntiy banks are a revolving fund available for 
local loans. When the liqxdaation of loans made by the country bank 
is retarded by farm depression, the fund loses its revolving character, 
and even good creditrisksmustberefused. Emergency credit provided 
by the Federal Government materially relieved tms difficulty. As 
mentioned elsewhere, Federalloans to purchase seed,feed, andfertilizer 
md for agricultural rehabilitation totaled approximately $47,000,000. 
In addition the Federal Govenament advanced $1,327,000 to individ¬ 
uals for the purchase of stock in agricultural-credit corporations and 
livestock-loan companies. Loans of this type enabled credit agencies 
that rediscount paper yith the Federal intermediate credit banks to 
expmd their credit facilities by several times the amount of the new 
capital provid^. Hence the full benefit of the advances was mu(^ 
greater than might be supposed from their relatively small total. 
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Advances of this character, as already noted, were provided for in the 
$20,000,000 appropriation for agricultural rehabilitation and loans to 
individuals to buy stock in credit institutions. Under congressional 
authority the Secretary of Agriculture, after conferring with officials of 
the Federal intermediate credit banks and the Federal Farm Loan 
Board, set aside $10,000,000 for the latter purpose. A National 
Advisoiy Loan Committee, consisting of Lewis T. Tune, chairman, 
St. Louis, Mo.; B. C. Powell,LittleEock, Ark.; and B. F. Cheatham, 
Washington, D. C., was appointed to assist in administering the fimd. 
Advisory committees were also appointed in 22 drought-stricken States 
to make recommendations regarding loan applications. Up to Septem¬ 
ber 1,1931, advances had been made representing 788 individual loans 
to stockholders in 49 credit corporations and livestock-loan companies. 

Opportunities for Credit Corporations 

An important field of usef^ess lies open to agricultural-credit cor¬ 
porations in those communities where existing local credit facilities 
are inadequate. They do not depend for their supply of loanable funds 
on local sources, but have access to the central money market through 
their rediscount facilities. Hence they can obtain advances on the 
basis of actual credit risks without being limited by the necessity of 
mobilizing funds locally. In 1930 the Federal Farm Loan Board made 
a reg^ation authorizing an increase frorn 2 and 2K per cent to 3 per 
cent in the spread allowed agencies rediscounting with the Federal 
intermediate credit banks. In other words, it permitted rediscounting 
agencies to charge more for their services and consequently to provide 
better facilities and better management. With a 3 per cent margin 
between the rate of interest paid and the rate of interest received, these 
organizations can function more safely and more efficiently than was 
formerly possible. This advantage should promote the organization of 
more agncultural-credit corporations and should help to make capital 
available to formers more cheaply and more abimdantly. Acting 
through the Federal intermediate credit banks, they can create new 
channels through which loanable funds may flow readily from the 
principal money centers to farm communities. 

Varying Interest Spread Needed 

A given operating spread might be excessive for local credit institu¬ 
tions in some parts of the country and yet prove inadequate in other 
areas. Under usual conditions, and even more so at the present time, 
coimt^ banks in the South and West must vary from their customary 
rates in order to take advantage of the rediscount privileges offered by 
Federal intermediate credit banks. Few bankers have deemed this a 
feasible policy. Funds of the Federal intermediate credit banks have 
hitherto reached farmers principally through agricultural-credit corpo¬ 
rations and livestock-loan companies. With the year-round volmne of 
business enjoyed by livestock-loan companies, tiie present 3 per cent 
operating spread may prove ample. It is doubtful, however, if it will 
cover the cost and losses incurred in financing the production of those 
crops which involve a relatively hazardous and costly type of business. 
In this type of fin anfiing loans are so seasonal that credit corporations 
can actually earn little more than half the annual rate which is 
charged. 

100446“—33-4 
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Limitations on interest rates were authorized by Congress for the 
protection of farmer borrowers and to prevent exploitation of Federal 
mtermediate bank credii: by local credit institutions. The accom¬ 
plishment in these directions, however, has been overshadowed by the 
failure of Federal intermediate bank credit to reach farmers in the 
volume needed. To a considerable extent this appears to be due to 
the fact that approved spreads have often failed to recognize local 
operating requirements. In such cases the rate limitations have ob¬ 
structed the channels through which Federal intermediate ba^ credit 
might flow to farmers. A system of spreads, based on variations in 
local conditions and requirements, would appear to be more practica¬ 
ble than a uniform spread for all areas and types of loans. 

Emergency Credit Benefited Many 

Coi^ress substantiallv recognized the principle that agricultural 
credit should not depend too heavily on local funds when it created the 
intermediate credit banks. It took an important further step in the 
same direction in providing the emergency credit here described. The 
innovation has potentialities only famtly indicated by the extent to 
which the fund available for capitalizing agricultural-credit corpora¬ 
tions has been utilized up to the present. So far less use has been made 
of the new facilities than was originally expected. Many interested 
groups had not enough time to obtain subscriptions for stock and to 
organize operating corporations so as to take care of 1931 crop re¬ 
quirements, Emergency-credit requhements of f^mers in the drought 
area were largely taken care of in other ways, principally thi’ough ad¬ 
vances from the $45,000,000 appropriation for loans to purchase seed, 
feed, and fertilizer. Addition^ financing through credit corporations 
was consequently less urgent. Nevertheless much valuable preliminary 
work was done. The National Advisory Loan Committee devoted 
much effort to an educational campaign m which radio broadcasting, 
press releases, and other means were used to acquaint farmers with the 
advantages of organizing local agiicultmal-credit corporations. Farm¬ 
ers thus became better acquainted with what they can do for them¬ 
selves by oiganizing to rediscount their paper through the intermediate 
credit baiiks. 

The rapid readjustment which has been forced upon agpiicultui'e as a 
result of the marked decline in farm-commodity prices since 1920 has 
likewise caused material changes in the usual supply of credit available 
to farmers. Every effort, therefore, should be devoted to strength¬ 
ening existing credit agencies, and whenever possible, consideration 
should be given to such measui’es as would tend to increase them 
usefulness. 


DROUGHT RELIEF 

Excluding the $10,000,000 set aside to organize new or to strengthen 
existing agricultural-credit corporations, the department, as already 
indicated, had $57,000,000 available for drought relief. More than 
385,000 applicants borrowed approximately $47,000,000 to purchase 
seed, fertilizer, feed for livestock, and fuel and oil for power machinery, 
and for agiicultural rehabilitation. 

Widespread need resulted from the severe drought that prevailed 
during the 1930 crop-growing season. The worst effects were concen- 
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trated in a triangnlar section of the Potomac, Ohio, and Mississippi 
Valleys running from southern Pennsylvania, Maryland, and Virginia 
to southern Kansas, to Alabama, and to Texas. Neighborii^ States 
felt the drought more or less. How its effects were geoOTaphically dis¬ 
tributed m indicated by the composite yield per acre of all crops in 17 
States principally affected. This composite yield is expressed as a per* 
centage of the average for the 10-year period 1919-1928. It was 87 
in Pennsylvania, 73.4 in Maryland, 67.7 in Viigmia, 56.9 m West Vir- 
ginia^ 79.3 in Ohio, 84.4_ia Indiana, 83.1 in Ilhnois, 60.5 in Kentucky. 
75.6 in Tennessee, 66.8 in Missouri, 62.8 in Arkansas, 89.8 in Kansas, 
71.2 in Oklahoma, 86 in Texas, 91.5 in Mississippi, 100.3 in Louisiana, 
and 111.3 in Alabama. _Yields above the 10-year average in Louisiana 
and Alabama are explained by the fact that only certain sections in 
those States were droight stricken, and that cotton, their principal 
crw, withstood the drought surprisingly. 

In most of the drought-stricken States ^ss income from farm pro¬ 
duction was much below the average for the 5-year period 1924-1928. 
It ranged from 4 per cent below that average in Pennsylvania to 46 
per cent below it in Arkansas and in Oklahoma. In Mississippi the 
gross income was 39 per cent below the 5-year averse, in Texas 37 
per cent below, and in Alabama 29 per cent below. F^d production 
was most affected, wheat and rye and many of the vegetable crops hav¬ 
ing been harvested before the drought became severe. Kice was not 
much hurt, since it is grown under irrigation. Pastures were extremely 
scant. In fact, for the entire 1930 pasture season the condition of pas¬ 
tures in the drought States was only from 50 to 80 per cent of the 10- 
year (1920-1929) average. Short supplies of grain and hay and poor 
pastures reduced the output of animal products materially. In the 17 
Statesmentioned, milk productionper cowon August 1, when thedrought 
was at its height, was 11.3 per cent below the output on August 1,1929. 

production per hen was 9.5 per cent lower. I^everthel^s, the pro¬ 
duction of milk and eg^ in these States for the full year 1930, with 
some exceptions in South Central States, was above the average of the 
6-year penod 1924-1928, both in total volume and in output per cow 
and per hen. A mild autumn and winter enabled farmers to econo¬ 
mize their livestock feeds, and the dbrought did not seriously affect the 
meat supply of 1930. In some areas it temporarily increased market 
supplies through forced marketing. Beef production in the 17 States 
was slightly greater than in the previous year; and sheep and lamb 
production was greater also. The production of calves and hogs 
declined, but not as a result of the drought. 

Much Privation Caused 

Statistics, however, give a poor impression of the human side of the 
drought situation. Tens of roousands of farm families had their sav¬ 
ings swept away, and even their subsistence endangered. Usually 
when weather conditions reduce production prices rise. No such par¬ 
tial compensation came to the drought-stricken areas in 1930 because 
demand and prices declined under the impact of the world depression. 
For the little they had to sell farm families got extremely low xmit 
prices. Feeds had to be moved into deficit areas, and in many locali¬ 
ties it was necessary also to supply food. Aid was rushed by the Ked 
Cross and by State and local agencies. It was supplemented by Fed- 
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eral action when Congress, on December 20, 1930, passed the first 
drought-relief resolution and charged this department with the 
administration of the funds provided. 

Field offices for the handling of applications for loans were estab^ 
lished in Washington, D. C.; Meni^s, Tenn.; Fort Worth, Tex.; St. 
Louis, Mo.; and Grand Forks, X. Dak. The making of loans began 
about February 1, and continued at a rapid rate through the late win¬ 
ter and early spring months. Several hundred temporary workers 
were employed in these field offices in handling the applications for 
loans, and valuable assistance vras given in the examination of appli¬ 
cations by a large number of district agents and specialists from the 
State extension forces. Loans were made in 1,646 counties in 31 States. 

In each county a local seed-loan committee was set up, usually con¬ 
sisting of prominent banker or other business man and two leading 
farmers. Tliese committees examined all applications for loans orim- 
nating in their counties and made recommendations^ thereon to the 
department field offices. On approval of the applications for loans at 
the field office, payment w'as made to the borrow'er by check, the trans¬ 
action in a large proportion of cases being completed in less than a 
week from the time application was made. As borrowers did not need 
all their fimds immediately on the approval of their applications, pay¬ 
ments in many cases were made in two or more installments, as funds 
were required. These installments were paid only after the receipt of 
a report from the borrower as to the purposes for which the initial 
advance had been expended. 

All applicants for loans were required to agree to plant a garden, and 
also a sufficient acre^e of feed crops to provide feed for their livestock. 
This policy was in line with that generally advocated by the agricul¬ 
tural colleges and extension forces m the Southern States, and followed 
also by many agencies that assist in financing fanners. 

Loans from the Various Appropriations 

Out of the $45,000,000 appropriation, 279,466 loans were made aggre¬ 
gating $39,716,797. Out of the $20,000,000 appropriation, 91,075 
loans for agricultural rehabilitation were made aggregating $5,430,783. 
Out of the $2,000,000 appropriation, 14,651 loans were made, aggre- 

f gating $1,908,181. All told, 385,192 applications were approved for 
oans aggregating $47,055,761. 

As loans were made from the rehabilitation fund to many farmers 
w’^ho had already borrowed from the $45,000,000 appropriation, the 
number of individuals to whom loans were made is somewhat less than 
the total shown. On the other hand, many loans were made to land¬ 
lords, each of whom financed several farm families, so that the total 
number of farm families financed was probably between 350,000 and 
400,000. The average loan was slightly less than $150, and in certain 
States, such as Oklahoma and Kentucky, the average was less than 
$100. The small size of these loans shows clearly that farmers gener¬ 
ally economized on production expenses and conducted their fa rmin g 
operations in 1931 at the lowest possible cost. 

Federal and State extension forces helped farmers, not only in using 
wisely the money advanced to them, but in utilizing other resources. 
Fam men and women were urged to plant fall gardens of rapidly ma¬ 
turing vegetables. They were sho’^vTi how to preserve poultry, beef, 
vegetables, and eggs. They were advised about cheap, wholesome 
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foods. As a result the food problem was made less difBcuIt. Meat 
canning relieved many farmers of the necessity of purchasing feed for 
their animals, or of selling them at low prices, and at the same time 
provided a meat supply. Farm women were taught how to renovate 
and remodel old garments. Practical help was given also in the choice 
and use of emergency rations for livestock. Farmers were assisted in 
culling their herds and flocks and encouraged to plant forage crops for 
fall and spring pasture. 


Feed and Forage Supplies Located 

Extension agents located supplies of feed and forage, and worked out 
plans for distributing feedstuffs at the lowest posable cost. County 
agentshelped farmers to get the benefit of reduced freight rates granted 
by railroads on the movement of hay, feed, and water into drought 
areas, and on the outward movement of livestock. They and other 
representatives of Federal and State agencies promoted crop adjust¬ 
ments suited to market needs. In the wheat States they urged the 
elimination of wheat as a major source of income on farms of poor soil 
or difficult topography. In the cotton States they emphasized the ne¬ 
cessity of a balanced system of agriculture vuth feed and food crops 
holding an adequate place in the crop organization. 


Table 1. —Loans made to individual farmers in each of the States most seriovsly 

affected by drought 


From $45,000,000 ap¬ 
propriation 


Number Dollars 

Alabama. 14,406 2,211,480 

Arkansas. 61,831 7,606,443 

Georgia. 13,231 1,976,690 

Indiana. 6,660 777,642 

Kentucky. 26,129 2,247,646 

Louisiana. 16,392 2,497,342 

Mississippi. 21,738 3,697,496 

Missouri.. 16,029 2,031,140 

Montana. 8,027 2,071,210 

North Carolina. 12,927 1,903,235 

North Dakota. 8,304 1,697,687 

Oklahoma. 14,770 1,397,372 

South Carolina. 636 89,139 

Tennessee. 16,673 1,866,903 

Tevas. 20,379 2,582,558 

Virginia. 16,467 2,179,033 

West Virgmia. 6,651 622,480 

Total.I 266,040 37,266,294 

All other Stat es. 13,426 2,461,603 

Grand total...! 279,466 39,716,797 I 


From *20.000,000 From $2,000,000 ap- 
appropnation propriation 


Number Dollars Number Dollars Number Dollars 
3,812 193,649 1,535 267,438 19,763 2,672,667 

26,676 1,604,661 . 78,606 9,211,104 

321 14,603 4,126 645,877 17,678 2,637,070 

388 25,888 6,038 802,930 

8,108 340,431 33,237 2,588,076 

10,205 698,093 26,597 3,190,435 

9,868 741,879 31,606 4,439.374 

3,087 271,642 18,116 2,302,782 

92 10,030 8,119 2,081,240 

3,436 163,855 970 163,912 1 7,333 2,211,002 

. 8,304 1,697,687 

4,099 224,517 18,869 1,621,889 

. 7,620 896,009 8,166 084,148 

7,394 439.669 24,067 2,306,672 

9,178 602,927 29,667 3,085,486 

3,663 176,134 20,030 2,354,167 

495 18,098 '. 6,046 640,678 

90,721 6,409,476 14,251 1,862,236 ! 371,012 44,627,006 

354 21,307 400 1 45,045 | 14,180 2,628,765 


91,075 j 6,430,783 I 14.651,1,908,181 385,192 47.065,761 


UNEMPLOYMENT RELIEF 

Congress also appropriated large si^ to the Department of Agri¬ 
culture for types of work that contributed to unemployment relief. 
In most cases the funds appropriated were additions to moneys that 
would ordinarily have been provided for department activities. In 
some cases, however, department activities were anticipated by mak¬ 
ing funds, which ordinarily would not have been available until after 
Jmy 1, 1931, available dmmg the winter and spring months, for the 
rdief of unemployment. Increased funds were provided for the con- 
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struction of Federal-aid highwajrs, for roads and trails in the national 
forests, and for roacb traveising the public domain. Various sums 
were made available to give employment in the repam, construction, 
and improvement of laboratory buildings, fai-m facilities, forest-pro¬ 
tection facilities, and other equipment used in the department's re¬ 
search and service work. Altogether more than $100,000,000 was ap¬ 
propriated for objects related to unemployment relief. Emergency 
employment was directly provided for varying periods for nearly 
200,000 men, and indirectly for a much larger number in industries 
supplying necessary materials and services. Where possible in em¬ 
ploying men the department gave preference to the heads of families. 

Federal-aid road construction was accelerated as early as April, 
1930, when Congress authorized for this purpose an additional $60,- 
000,000, bringing the total Federal contribution for Federal-aid roads 
to $126,000,000 effective with the fiscal year 1932. The actual amount 
expended in the fiscal year 1931 from the regular Federd-aid highway 
appropriations was approximately $136,600,000, including some $26,- 
000,000 from the $125,000,000 appropriation for 1932, which was 
made immediately available. This fund provided work for farmers 
distressed by the 1930 drought, as well as for unenmloyed urban 
workmen. A fuU discussion of unemployment aid resulting from the 
erJarged program of the Bureau of Public Roads is given in the next 
section of this report. 


Work in National Forests 

Road work in the national forests provided considerable employ¬ 
ment. Forest improvement already under way was speeded up, and 
$3,000,000 was added to the regular fund for the construction of 
forest roads and trails. This work created a need for more equipment, 
such as tractors, graders, power shuttles, compressors, rock einshers, 
and trucks. In the first half of the current year the department pur¬ 
chased $146,000 worth of such equipment, v^ere unemployment was 
extreme the department rotated available men in construction crews. 
For the fiscal year 1932, $800,000 was made available to build a forest 

E ducts laboratory at ]\Iadison, Wis., and $150,000 for white-pine 
ter rust control in addition to the usual appropriation for that 
puroose. 

Various measures to relieve unemployment were adopted by the 
Forest Service. In Arkansas, for example, many farmers living in or 
near a national forest faced destitution. In this area several hxmdred 
men were enabled to support their families by cutting and selling 
stave bolts. Other men were employed in making silvicultural cut¬ 
tings to improve the timber growth. For this purpose one forest 
supervisor disbursed $12,000 in wages during a 4-monm period, giving 
work to those who needed it most. Construction plans were modified 
where possible to permit forest road bmlding duringthe winter. In 
some maces construction crews were alternated. When emergency 
funds becmne available for forest improvements action was started in 
all the national forests and plans made looking toward the progressive 

S uij^ent of the forests with roads, trails, lookout houses and towers, 
le^one lines, firebreaks, cabins, bams, inclosed pastures, and drift 
fmoes. Comprehensive plans for carrying on such work make it pos¬ 
sible to forward it as circumstances warrant. Decentralized organiza¬ 
tion gives the Forest Service machinery for getting new work under 
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way rapidly under the supervision of traiued local men. As soon as 
plans for the use of the $3,000,000 emergency appropriation were com¬ 
pleted, allotments to each region were telegraphed, to regional foresters 
and to forest supervisors. Awards for the purchase of equipment fol¬ 
lowed and in some cases equipment was on the ground wi tLin lo days. 
By the end of Janua^, 1931, 3,0S3 men had been given employment 
under the appropriation; by the end of May the number had increased 
to 4,558. 

Additional fimds for emergency improvement by the Forest Service 
became available under an act approved February 6, 1931, which set 
aside $354,800 for insect-control work, forest administration, and range 
improvements on the national forests. In the regular agricultural 
appropriation act of February 23, 1931, a provision was included 
making available immediately certain 1932 appropriations, mainly for 
forest protection. In June, 1931, the total number of men employed 
in this work, including those who were ^ven temporary employment 
through the use of regular 1931 appropriations, was 21,658. By the 
end of the^ fiscal year, practically all the emergency funds had been 
expended dr obligated, and about half of the 1932 appropriations made 
available for use in 1931 had been expended. 

Other Emergency Appropriations 

The emergency appropriations also included $300,000 to the Bureau 
of Biological Survey for the hscal year ended June 30,1931, for budd¬ 
ing dams, fences, telephone lines, dloctric, water, and septic-tank sys¬ 
tems, and cold'^torage plants; for surveys of wdd-life refuges; and for 
the control of injurious rodents and predatory animals. About two- 
thirds of the expenditures made from this appropriation were for per¬ 
sonal services. An emeigency fund of $75,000 was provided for the 
construction and improvement of farm and laboratory buddings re- 
c^uired by the Bureau of Plant Industp", and for necessary installa¬ 
tions in connection with the field activities of that bureau. An appro¬ 
priation of $35,000 was made for construction, by the Plant Quaran¬ 
tine and Control Administration, of a car-fumigation plant at Presidio, 
Tex. A $68,000 emergency fund was made avadable to the Bureau of 
Animal Industry for construction and development work at its hums 
atBeltsvdle, Md., and Mdes City, Mont. Employment was furnished 
by the bureau to many men in clearing land, establishing pastures, 
budding fences, and in constructing laboratories and other buddings. 
A total of $87,000 was made avadable to the Bureau of Dairy Industry 
for the construction of buddings and other improvements at dairy ex- 

S eriment stations at Beltsvdle, Md., Woodward, Okla., and Ardmore, 
. Dak. Appropriations aggregating $83,480 were also provided for 
improvements to the depptment’s buddings in Washii^on, D. C., 
including the modernization of its devator and electrical systems, 
resulting in additional employment opportunitip. 

Other bureaus in the department helped to relieve unemployment or 
to mitigate its effects. The Bureau of Home Economics, for example, 
prepared economical and healthful food budgets, and carried on neces¬ 
sary educational work, in cooperation with tne Extension Service. 
They cooperated with the American Bed Cross in ascertaining the 
types of help needed and the resources avadable. More than 750,000 
bulletins and posters were distributed in drought and unemployment 
relief work. 
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PUBLIC ROADS 

Between January and September there were employed on Federal- 
aid road construction and road construction in the national forests 
and parks an average of 100,000 men. During this period these men 
worked the equivalent of 150 days at an average wage of $4 per day. 
On this road work, in which the Federal Government participated 
either as a cooperator with the States or independently, there was paid 
to labor employed Erectly on the roads approximately $60,000,000. 

Actually the number of men employed varied during the period from 
a minimum of 31,000 in January to a'maximmn of 164,700 in July. By 
April tWe were 97,500 at work, and during the active construction 
season from May to August, inclusive, the number averaged nearly 
150,000. 

These figures represent the employment offered directly in the con¬ 
struction of the roads. For every person employed directly there are 
probably at least two indirectly employed in the production and trans¬ 
portation of road materials and equipment. If that be the case, the 
road-building work in which the department participated occupied an 
average of approximately 450,000 men dxiring the active season, and 
the equivalent of 300,000 men for the period from January 1 to Septem¬ 
ber 1, 1931. 

The increase in employment offered on Federal and Federal-aid road 
work this year is indicated by comparison of the 154,450 persons re¬ 
ported as employed directly during Jime, 1931, with the 64,000 em¬ 
ployed during the same month of 1930. 

The increased employment afforded by the road work during the fis¬ 
cal year 1931 is the restilt of the increased appropriations authorized, 
tlie early apportionment of the Federal-aid authorization, and the 
emergency legislation of December 20,1930, especially the $80,000,000 
appropriated as an advance to the States to be used by them in lieu of 
State funds in order to get work xmder way early in the calendar year 
1931. This appropriation is not an outright pant, but merely a loan 
which the States are to repay over a period of five years by deduction 
from their future apportionments of regular Federal-aid funds begin¬ 
ning in the fiscal year 1933 

Cooperative Projects Give Greatest Aid 

Althoi^h the independent Federal construction on national-forest 
and national-park roads was increased, the Federal-aid road work in 
which the cost was shared with the States provided by far the greatest 
amoimt of employment, and the increase in volume of this work during 
the fiscal year is the result of three separate actions 

Increased Appropriations 

First was the authorization of an additional appropriation of $50,- 
000,000 for the fiscal year 1931. This addition, bringing the total 
authorized for the current fiscal year to $125,000,000, was approved 
April 4, 1930, and immediately apportioned. It had the prompt 
effect of increasing the work undertaken during the summer of 1930. 

On September 1,1930, the appropriation of $125,000,000 authorized 
for the fiscal year 1932 was apportioned. Normally the apportion- 
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ment would not have been made tmtil the latter part of December, 
The advancement of the date added to the amount of work under¬ 
taken during the autiinm and carried over as the bulk of the work 
current during the early months of 1931. 

Stimulated by the enlarged Federal-aid apportionment, the volume 
of construction work carried on and completed during 1930 was fur¬ 
ther increased by the exceptionally long, diy working season. This 
resulted in an abnormally large expenditure, and left many States 
with seriously depleted revenues wmch could not be renewed except 
by action of the State legislatures. As in many cases the sessions of 
the legislatures were not convened until after January 1, it seemed 
probable in December that unless some further action ■was taken by 
the Federal Government the resumption of construction work in the 
spring would be delayed because of a lack of State funds with which 
to match the available Federal apportionments. 


Congress Authorizes Advance in Program 

To avoid this possibility Congress, on December 20, appropriated 
$80,000,000 to be apportioned among the States in the same manner 
as the regular Federal-aid authorizations and used by them to match 
the Federal-aid funds. As it was the purpose to encourage the be^- 
ning of work as promptly as possible in order to provide early relief 
to the unemployed, the amount of the apportioned funds which the 
States could claim was limited to the amount that should be actually 
espended by September 1. 

This method of stimulating and advancing the construction pro¬ 
gram proved effective. Within a month $16,000,000 of the emergency 
fund and $14,500,000 of regular Federal aid had been allotted to new 
projects. The Federal-aid roads under construction, aggregating a 
little over 8,800 miles at the end of January, increased to nearly 
10,400 miles by the end of March. This was virtually as much as the 
mileage under construction by the end of July of the preceding year; 
and by Jtme 30, the end of the fiscal year, construction work was in 
progress on nearly 16,600 miles. 

Nearly $75,000,000 of the $80,000,000 emergency appropriation had 
been allotted to projects by May 31; and by August 31, the limiting 
date set by Congress, virtually the whole amount appropriated had 
been earned by completion of work. Until the last vouchers are re¬ 
ceived from the States the exact amount earned can not be ascertained 


Road-Construction Progress 

During the fiscal year 1931 Federal-aid projects involving the 
improvement of 11,033 miles of road were completed. ^ Of this mile¬ 
age, 7,939 miles were initially improved; that is, the improvements 
completed were the first to be made with Federal aid on the particular 
roads involved. Advanced stages of conslroction, adding a further 
degree of betterment to roads previously improved to some extent 
with Federal aid, were completed on 3,082 miles; and 12 miles built a 
number of years ago with Federal assistance were reconstructed. 

The total mileage improved with Federal aid to date and classified as 
completed, excluding 4,174 miles which was undergoing stage con¬ 
struction or reconstruction at the end of the fiscal year, is 88,713 miles. 
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Of this completed mileage, nearly 390 miles consisted of bridges over 
20 feet in span and their immediate approaches. The remainder of 
88,323 miles was made up of roads variously constructed according to 
the reqimements of traffic and the means available in each particular 
case. JEloads totalmg 36,626 miles were improved with high-type sur¬ 
faces of bituminous macadam, bituminous concrete, Portland-cement 
concrete, and vitrified brick and other block pavements. These are 
types of improvement suitable for the most heavily traveled roads. 

Koads of intermediate traffic density, totaling 4,529 miles, were 
improved ivith macadam, various low-cost bituminous mixtures, and 
bituminous-treated gravel surfaces. On 35,920 miles of less heavily 
traveled roads, surfaces of gravel without bituminous treatment and 
sand-clay and topsoil surfaces were laid, and 11,248 miles were im¬ 
proved merely by grading and draining. All of the last class of 
improvements are approved upon the definite understanding that sur¬ 
faces adequate to meet traffic requirements vill be laid as promptly as 
possible. The roads thus improved and those on which low-type sur¬ 
faces have been built are the sections oi the system upon which subse¬ 
quent stage-construction operations will be conducted. 

Work in Progress at End of Fiscal Year 

At the close of the fiscal year work was in progress on 16,481 miles of 
road. On 12,306 miles the work under way was the first work to be 
done with Federal aid; on 4,139 miles the work consisted of an 
advanced stage of construction added to an improvement previously 
made with Federal aid; and on 36 ndles the work was reconstruction. 

The 11,033 miles completed during the fiscal year were built at a 
total cost of $255,088,414.09, toward which the Federal Government 
contributed $105,918,451.14 and the States the balance. Not all of 
the Federal contribution to these roads was paid during the past year. 
Payments were made for work done upon them throughou t practically 
the entire period of their construction, which on many projects consia- 
erably exceeded a year. 

But the payments actually made to the States durmg the year on 
these completed proiects ani others still under construction exceeded 
the amount involved in the completed projects and reached the total 
of $133,340,910,64.^ This is the largest sum of Federal-aid money ever 
paid to the States in a single year. It exceeds by nearly $12,000,000 
the recently incicased apportionment of $121,875,000. 

This heavy disbursement, made possible by the existence of a rela¬ 
tively small unexpended balance from mevious fiscal years, is another 
indication of the extent to which the Federal-aid program has been 
enlarged in the effort to furnish additional employment. So high a ra te 
of expenditure can not be long continued, however, because the expend¬ 
itures must be kept within the amount apportioned when all accu¬ 
mulated balances nave been exhausted. 

Forest Highways 

In the national forests improvements were completed on 281 miles of 
the forest-highway system, bringing the total improved to date to 4,638 
miles. The forest highways are the most heavily traveled of the roads 
traversing the forest areas. They comprise a system, which has been 
designated in cooperation with State highway officials, aggregating 
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16,024 miles. Of this mileage, 8,787 miles consist of roads which are 
necessary sections or extensions of the Federal-aid system, and 6,237 
ndles serve communities within the forests. 

For this_ work also the appropriation authorized for the fiscal year 
1931 was increased. For all road work in the forests in 1930 the au- 
thomation was $7,500,000. Of this sum, $3,000,000 was reserved for 
the improvement of roads and trails needed for the administration and 
protection of the forests themselves, and the balance of $4,500,000 was 
available for the roads more extensively used by the public. For 1931 
the whole authorization was increased to $12,500,000 and the amount 
for forest highways to $9,500,000, the sum reserved for trails remaining 
$3,000,000. The act of December 20,1930, also carried an appropria¬ 
tion of $3,000,000 to further increase employment on forest-highway 
work. 

As a result of these increased appropriations the forest-highway con¬ 
struction program has been rapidly expanded. The entire amount of 
the emei^ency appropriation was obligated by June 30, and there was 
placed under construction a mileage of projects to be financed with 
the other available funds exceeding the corresponding mileage in the 
precedii^ year by 75 per cent. 

The dimculties of location and construction and the short workic^ 
season entailed by the altitude and isolation of many of the forests have 
prevented as rapid an expansion of the construction program as was 
possible in the case of Federal-aid roads ^ but considering these circum¬ 
stances, the progress made in this work is very substantial. 

NEW CONTACTS WITH FRUIT AND VEGETABLE 
INDUSTRIES 

The passage of the perishable agricultural commodities act, signed 
June 10, 1930, opened to the department a new field of usefulness te 
the growers and handlers of fresh firuits and vegetaWes. This act is 
designed to suppress unfair and fraudulent practices, to prohibit 
fraudulent charges, tmjustifiable rejections or failures to deliver, and 
to prevent the ^carding or dumpmg of consigned products without 
reasonable cause. As a_ means to t]^ end, handlers of fresh fruits 
and vegetables moving in interstate or foreign commerce in carload 
quantities were required to obtain licenses from this department. 
Violations of the act may <be pimished by the suspension or revoca¬ 
tion of licenses or by publication of the facts. Redress for parties 
injured by violations of the act may be seciu-ed through reparation 
orders issued by this department after the determination of the facts 
by investigation and public hearing. 

By the dose of the fiscal year, 15,180 licenses had been issued. 
Approximately 1,500 requests were received for the investigation of 
disputes. Of these, more than 800 were satisfactorily closed. Action 
by the department’s solicitor was invoked in 102 cases; the remainder 
are pending. Under an earlier enactment, the produce agency act, 
296 complaints were received and 217 dosed. Thirteen cases went 
to trial in the United States courts, all of which resulted in convictions. 

In the informal handling of many hundreds of cases the departoent 
has been able to strengthen the position of that lai^ dement in the 
fruit and vegetable trade which has been striving for many years to 
improve the business ethics of the industry. 
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AGRICULTURAL ENGINEERING 


Full realization of the possibilities of machinery in agriculture calls 
for the removal of impediments to machine operation, and in fact for 
all such modifications of the physical aspects of farms as are necessary 
to promote economical and scientific management. This is a problem 
in agricultural engineeiing. It is being studied, wdth related prob¬ 
lems, by the Bureau of Agricultm*al Engineering. This bureau, au¬ 
thorized by the last Congress, began its existence on July 1, 1931. It 
is new, however, only in being a separate bureau. Agricultural 
engineering work in the department goes back to 1898, when Congress 
first appropriated money for ^‘irrigation information.Provision was 
later made for the study of drainage problems. In 1915 the scope of 
agricultural-engineering research in the department was widened to 
include a study of farm machinery and farm buildings. ^ Originally 
the work was ^vided among different bureaus. In 1925 it was con¬ 
solidated in the Division of Agricultural •Engineeiing in the Bureau 
of Public Roads, and reached proportions that suggested the advisa¬ 
bility of intnisting it to a distinct bureau. 

Sound engineering is indispensable to the economical use of land. 
This is as true for the small farm as for the large. In fact, the imme¬ 
diate task of the Bureau of Agricultural Engineering is to promote 
the welfare of our six and a quai‘ter million small-farm operators. It 
will strive specially to serve the needs of the family farm, particularly 
in such matters as the construction of farm buildings, the proper 
choice of farm machinery, the improvement of farm water supplies 
and farm sanitation, the control of insects and plant diseases by 
mechanical means, the preservation of farm products by refiigeration, 
and the prevention of soil erosion. Three problems are outstanding in 
connection with farm building—the neea of remodeling farm homes; 
the improvement of livestock bams, particularly dairy bams; and the 
provision of more and better farm storage. In connection with farm 
machinery, considerable work to supplement progress already made is 
necessary in the mechanical control of the European corn borer and in 
the more eiGBcient mechanical distribution of fertilizers. Studies in ini- 
gation will be broadened. In irrigation studies the big problem is the 
conservation of water, rather than the irrigation of additional land. 
Agricultural engineering may help to prevent soil erosion by developing 
better terracing methods, and afeo by indicating deshable changes in 
machmeiy designed for use on terraced fields. Improved engineering 
practices can materially reduce farm costs of production. 

ANIMAL-INDUSTRY INVESTIGATIONS 

The livestock indust:^ continues to be a valuable balance wheel to 
agriculture, especially in utilizing crops produced in excess of human 
requirements. Though low prices have prevailed for food animals this 
year, stock raising is essentially in a soimd and stable condition. Losses 
from diseases, parasites, and other causes are being steadily reduced, 
and research dealing with the economy of production is giving new 
information of public interest and practical value. 

Beef-cattle range studies, conducted duiing the year in cooperation 
with State experiment stations, showed that materially larger calf crop 
are obtained from pasture breeding than wdien the cow’s are bred on 
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open range or forest reserves. The number of calves alive at weaning 
time was from 7 to 11 per cent greater in the case of the pasture-bred 
lots. 

Attention was given to beef-cattle production and meat utilization in 
southern areas recently released from the cattle-tick quarantine. As a 
result, increa^d numbers of cattle were fattened on grain, and the pro¬ 
duction of higher quality meat rose in many localities. The work 
resulted in a greater production of feed crops suitable for beef produc¬ 
tion. Also the number of purebred beef bulls used in the area increased. 

Ejqjeriments in lamb production again demonstrated the advantage 
of giving ewes extra feed at breeding time, a practice known as flushing. 
For this purpose good pasture proved superior to all other feeds. Ewes 
flushed on extra-good pasture produced 164 lambs per hundred ewes. 
Those fed grain produced 152 lambs per hundred ewes. Those not 

E iven any extra feed at breeding time produced only 143 lambs per 
imdred ewes. 

It has long been customary to feed market hogs all they will eat, to 
bring them to desired market weights as quickly as possible. In recent 
invest^ations, howeve”, limited feeding resulted in more economical 
pork production. Hogs fed a limited ration made less rapid gains, and 
required longer feeding periods. But they were more efficient in utiliz¬ 
ing their ration and required much less feed per hundred po\mds of gain 
than did those fed a full ration. Moreover, limited feeding produced 
somewhat leaner carcasses, an advantage since the taste of the Ameri¬ 
can consumer is gradually turning toward leaner pork. These results 
offer the producer additional means of reducing pork-production costs 
when market conditions are favorable to a longer feeding period. 

Swine-breeding investigations showed, contrary to the general opin¬ 
ion, that crossbreds are not always superior to purebreds in vigor and 
gains. It was foimd also that fertility and low mortality were more 
important factors in economical swine production than minor differ¬ 
ences in type and rate of gain. 

Meat invest^ations, conducted by 3 department bureaus coopera¬ 
tively with 22 experiment stations, continued to throw new light on the 
factors which make meat tender, palatable, and otherwise desirable 
from the consumers’ standpoint. These results suggested carefully 
planned perfoimance studies, which were begun during the year, to 
identify and improve superior strains of meat animals within a breed. 
Consideration is being given not only to production efficiency, but to 
carcass yields and quality of meat produced. 

Much attention was given to means of increasing the hatchability of 
hens’ ^gs. The results obtained were superior to those of previous 
years, in part because the breeding stock had been selected on the basis 
of hatchability. A study of the effect of egg production on hatchabil¬ 
ity showed that a large production of eggs during the breeding season 
is apparently conducive to good hatchability. 

Bovine-Tuberculosis Eradication 

The extensive Federal-State task of eradicating tuberculosis from 
livestock is steadily progressing. The degree of infection among cattle 
was more than 4 per pent at the beginning of the campaign 13 years 
ago. The corresponding figure for 1931 was only 1.5 per cent. More 
than 13,000,000 cattle were tested during the last fiscal year, out of 
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which number 203,778 proved to be tuberculous as indicated hj their 
reaction to the tuberculin test. The elimination of these animals 
removed a menace to the jjublic and to the livestock indust^. 

The method of area testing by which all the cattle m a given unit, 
generally a coimty, are tested within a short time again proved effec¬ 
tive and" economical. At the end of the fiscal year 1,223 counties (and 
50 towns in Vermont) had completed one or more tests of all cattle 
within their borders, and had been officially designated as modified 
accredited areas. This term signified that bovine tuberculosis has been 
reduced to one-half of 1 per cent or less and that all reacting cattle 
have been removed. Four entire States—North Carolina, Maine, 
J^Iichigan, and Indiana—have been freed of bovine tuberculosis by the 
area method. 

Records of Federal meat inspection indicated further reduction in 
the number of cattle and hogs condenmed as unfit for food because of 
tuberculosis. This reduction reflected important savings to livestock 
producers through reduced infection on farms. The benefit will con¬ 
tinue, provided owners cooperate with livestock sanitary authorities 
in preventing reinfection. 

The present time is opportune for tuberculosis-eradication work even 
in highly infected areas. Dairy cattle can be obtained at moderate 
cost for"replacement purposes." Hence the removal of reactors from 
herds is cheaper than during times of higher prices for cattle and cat¬ 
tle products. Moreover, the indemnity paid and the salvage value 
received reduce the loss to a low figure in proportion to the benefits of 
having healthy herds. The average combined Federal and State in- 
demmry paid last year was approximately $65. In addition owners 
received a salvage value of about $25 for the average reactor. 

The demand for tuberculin testing in most States continued to 
exceed the facilities for meeting it, and waiting lists were necessary. 
Sporadic opposition decreased, largely because of a better understand¬ 
ing of the benefits of eradicating bovine tuberculosis. Court decisions 
favore<l the continuance of lestme: where the authority to do the work 
or the accuracy of the tests had been questioned. 

Tuberculosis of Poultry and Swine 

The elimination of tuberculosis from poultiy and swine also received 
added attention, and plans w^ere made for acti\ e eradication w^ork in 
the more seriously infected areas Faimei-s in some States have re¬ 
ceived 2 cents a pound less for their poultry because of the presence of 
the disease in a large number of fowL marketed Such losses stimulate 
interest in the eradication work. Hogs are commonly slaughtered so 
young that tuberculous lesions are rarely extensive. There is never¬ 
theless a heavy loss owii^ to the condemnation of hog carcasses and 
parts, and to the special handling that infected hog carcasses must re¬ 
ceive in federally inspected slaughteiing establishments. Hogs con¬ 
tract tubercidosis fiom both catUe and poultry. Hence the suppres¬ 
sion of the disease in cattle and poultry is essential to its elimination 
from hogs. Meanwhile, losses can be reduced by methods of feeding 
and management that protect cattle, hogs, and poultry from sources 
of infection. The contmued cooperation of livestock owners and the 
public is earnestly being sought to the end that progress in eradicating 
this disease may be still further hastened. 
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Animal Parasites Yield to Science 


Of 15 Southern States formerly infected with the cattle-fever tick, 
only 4—Arkansas, Florida, Louisiana, and Texas—still have quaran¬ 
tined areas. Instead of constituting one solid block, as formerly, the 
tick-infested region has now^ been split up into three separate parts 
bounded by free areas in which sentiment is favorable for an early 
completion of the entire eradication program. 

The department is combating other parasites that hamper stock rais¬ 
ing. On the Pacific coast liver-fluke control work, begun on a small 
scale three years ago, has been extended in California and introduced 
into sections of Oregon, Nevada, and Arizona. Before the work began 
ranchers in California suffered severe losses, and sheep raising practi¬ 
cally ceased in several areas. Demonstrations by department workers 
encouraged stock owners to use the system advised for controlling 
liver-fluke disease, which consists in the destruction of snails on pas¬ 
tures by the ^plication of copper sulphate,^ and the medicinal 
treatment of affected animals. Losses were rapidly checked. Where 
the recommendations were strictly followed, the disease disappeared. 
Sheep raising was made a dependable enterprise, and sheep a stable 
security for bank loans. liver-fluke control has resulted also in mate¬ 
rial savings in feed and in a more economical production of lambs. 

In the Middle West the department’s system of preventing the in¬ 
festation of hogs with roundworms and other parasites has been widely 
used. Reports show that success in producing hogs varies almost di¬ 
rectly with the degree of attention given to sanitation. The cost of 
swine production was reduced in some instances by approximately one- 
third. 


The program of combating parasitic diseases in livestock and poultry 
is directed largely along two lines: Research on the life cycles of para¬ 
sites as a basis for control and preventive measures, and the investiga¬ 
tions of remedies. These investigations have revealed essential facts 
concerning numerous other important parasites, such as kidney worms, 
nodular worms, and lungworms of swine, and various species of round- 
worms and tapeworms of poultry. Practically all the remedies used 
for combating the external and mtemal parasites of livestock in the 
United States and abroad have been either discovered or standardized 
by investigators in this department. 


Livestock Regulatory Work Constructive 

Though certain forms of Federal regulation are accepted by pro¬ 
ducers and the public as a necessary protection, a better understanding 
of this branch of the department’s work is highly desirable. Greater 
knowledge of it should help to prevent both inadvertent and wilful 
violations. Compliance, in turn, mcreases the effectiveness of the work 
which has proved to be highly constructive in its effect on the industry. 

In admimstering the packers and stockyards act, the Secretary of 
Agriculture has supervision over various practices and conditions, in- 
clu^g commission rates and yardage charges. When investigation 
indicates such marketing costs to be unreasonable, he may order 
changes. Recent department orders, affecting yardage charges at two 
markets and commission rates at a third, are estimated to save shippers 
approximately $345,000 a year. The settlement of disputes and com¬ 
plaints regarding the quality and weight of feed, alleged shortages, and 
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the of animals receive attention. The testing and 

maintenance of scales for weighing livestock at designated markets are 
under supervision, and many improvements in the installation of 
scales have been made. At the close of the year 91 stockyards were 
^‘posted’’ as coming vdthin the jurisdiction of the packers and stock- 
yards act. 

Federal meat inspection has increased public confidence in the whol^ 
someness of meats bearing the Federal stamp of approval. This 
hygienic service covei*s the slaughter, and conversion into meat, of 
about 74,000,000 animals annually. It also helps in the development 
of a foreign market which, in the absence of inspection, would be 
largely closed to meat from the United States. Duiing the last fiscal 
year, 66,436 official meat-inspection certificates were issued, to cover 
the exportation of more than 900,000,000 pounds of meat and meat- 
food products. Approximately 33,000,000 pounds of meat and meat- 
food products offered for importation from foreign countries was in¬ 
spected. Approximately 300,000 pounds, principally beef, was 
condemned or refused entry. 

Establishments that proauce vaccines, serums, and other veterinary 
products are licensed and inspected. The use of such products, 
among which anti-hog-cholera serum is the most familiar, enables 
stockmen to raise a greater proportion of their animals to maturity or 
market size. The production of clear anti-hog-cholera serum last 
year increased 19 per cent over that of the preceding year, the total 
production of all anti-hog-cholera serum increasing less than 5 per cent. 

Livestock are admitted into the United States only from countries 
free from important livestock maladies, and then omy in accordance 
with a system of certificates, inspection, and other means of control. 
Similar restrictions apply to many products such as hay, other feeding 
materials, hides, skins, and other articles associated with hvestock. 
Animals shipped in interstate commerce are likewise subject to in¬ 
spection, dipping, immunizing treatment, and similar safe^ards. The 
results of tne year’s work show the far-reaching scope of this protec¬ 
tion. No serious foreign livestock diseases gained entrance to the 
United States, though more than 116,000 animals and vast quantities 
of products associated with livestock were imported. Several hundred 
animals were refused entry because of diseased or parasitic condition. 

Supervision over the movement of livestock in interstate commerce 
included about 75,000,000 cattle, sheep, and swine of which more than 
a million w^ere dipped, immunized, or otherwise treated to prevent 
the spread of disease in areas to which the stock were shipped. More 
than 22,000 stock cars were cleaned and disinfected under Federal 
supervision. Similar treatment was given to about 13,500 cars used 
in the transportation of live poultry. 

DAIRY RESEARCH AND SERVICE 

Results of 13 years of dairy-cattle breeding research and experimen¬ 
tal work enable the department to declare mat the most certain waj 
to develop herds with an inheritance for unifonnly high production is 
through the continuous use of “proved sires.” A meritorious proved 
sire is one that has demonstrated through the production records of 
his daughters that he transmits only a high level of production. Since 
a bull can not be proved without an adequate number of records of his 
daughters, every effort is being made to increase facilities for obtaining 
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aad compiling such records. One ot the most practical ways is through 
daiiy-herd improvement associations. With the records obtained 
through these associations, good bulls can be located. 

Progressive breeders, agricultural colleges, and experiment stations 
are proving out a few bulls each year, through the records of their own 
herds or by lending promising young bulls to cooperators. The Bureau 
of Dairy Industry compiled this year enough production records on 
the daughters of bulls it had placed from its experimental herds with 
cooperators to afford evidence of the transmitting ability of seven Hol¬ 
stein sires. The daughters of six of these sires produced more millc and 
butterfat than their dams. The increases in milk production ranged 
from 20S to 2,120 pounds a year, and in butterfat production from 29 
to 89 pounds a 3 ’ear. Only one of the seven had daughters which pro¬ 
duced less than their dams. Records of eight Jersey sires showed that 
the daughters of seven of them averaged from 6 to 109 pounds more 
butterfat production than the dams of the daughters. On the other 
hand, the daughters of one sire had on an avera^ a yearly production 
of 21 pounds of butterfat less than their dams. Kesults of the proved- 
sire method in herds at various field stations promise success from the 
apphcation of this principle of breeding, whether the system used be 
outbreeding, line-breeding, or inbreeding. 

Methods of Manufacturing By-Products 

The department further developed improved methods of manufac¬ 
turing cheese, ice cream, casein, and other by-products of the dairy 
industry and induced man^' commercial plants to adopt these methods. 
Half of the 36,000,000 pounds of Sviss cheese consumed annually in 
the United States is imported. Much of the domestic market is lost 
to our own dairy industry because American Swiss cheese is frequently 
not equal in quality to the imported article. It was demonstrated 
some years ago that the quality of Swiss cheese depends largely on the 
quality of the milk used m making it, and on the control of bacterial 
development in the cheese during its manufacture and ripening. The 
^'culture method” of making Swiss cheese, which was developed by 
the department, enabled factories to produce a higher percentage of 
high-quality cheese. 

Recent improvements in this method promise still better results. 
The earlier work demonstrated that there are at least two Idnds of 
bacteria essential to proper ripening of this type of cheese and that the 
quality can usually be improved by adding "them to the milk in pure 
cultures. It was afterward found that a third starter organism is also 
necessary. Later investigations indicated that the most advantageous 
rate of growth of these bacteria, their proper numerical relation at the 
different stages of manufacture and ripening, and the effect of one 
group on another. 

It was found, for example, that certain bacteria are essential to 
proper eye and flavor development, but that too many cause “over- 
settmg.” The rate of growth of this culture was determined under 
different temperature conditions, and methods of starter making were 
standardized to introduce a uniform number of eye-forming bacteria 
into each cheese. 

In the last year more than 3,000 packages of bacteria cultxu'es were 
distributed to cheese factories. Because it is difficult to get these 
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liquid cultures to the factories at just the ri^ht time, the bureau devel¬ 
oped a dry cTilture of the eye-forming bacteria. In this culture powder 
is standardized so that the required number of bacteria^ for a single 
cheese can be put in one package, and a supply sufficient for two 
or three weeks furnished each factory. 

Many cheese factories in Ohio, New York, and Wisconsin, including 
a number which had never before used pure cultures, cooperated m a 
campaign to introduce the new method into commercial production. 
Factories using this method have been able to control manufacturing 
conditions and to produce more uniformlv high-grade cheese. Domes¬ 
tic Swiss cheese made by the culture method won first honors last year 
at the Ohio State Fair, at the Dairy Industries Exposition, and at the 
Ohio Swiss Cheese Convention. 

A method of ripening Cheddar-eheese curd in the contamer in which 
the cheese is marketed has been brought to a point at which it may be 
commercially utilized. The curd, pressed andf cut to size, is placed in a 
specially constructed container vrherein it ripens normally without 
molding. There is no loss of moisture, and hence no rind is fqrined. 
The cost of canning is not excessive, and is partly offset by the elimina¬ 
tion of shrinkage and paraffininff. The department helped factories in 
13 States in the South and Middle West in making Cheddar cheese. 
In the South, where cheese making is a comparatively new industry, 
specialists recommended changes in methods. As a result, many fac¬ 
tories are turning out No. 1 quality cheese. At one factory the sales 
value of cheese produced increased at the rate of $4,000 a year, 

A method of making uniformly high-quality cottage dieese was 
demonstrated. This product is known as the low-add rennet type of 
cottage cheese. When made properly it has a rich creaiOT appearance, 
low acidity, good keeping qualities, and palatability. ^ CJottage cheese 
is one of the most profit^le outlets for by-product skim milk at dairy 
manufacturing plants, especially vrhen it is of good quality. 

Increased Interest in Casein 

Increased tariff protection on casein has renewed the interest of 
domestic creameries in this product, and manufacturers sought aid 
in applying the new grain-curd method. Five plants in the East and 
one in the West adopted the method, which enables them better to 
meet the requirements of the paper-toating industry, the lai^est con¬ 
sumer of casein. Many western plants manufactui’e lactic-acid casein. 
Accordingly, the department this year developed a modification of the 
grain-curd method which can be used by any casein factoiy without 
additional equipment. If all the casein heretofore imported were to 
be made in this country, it would afford an outlet for about a billion 
pounds of skim milk annually. 

By planning and taking part in educational programs, by sponsoring 
students' judging contests, and by giving assistance in the training 
of dairy inspectors, the department aided cities and communities 
in improving the quality of their milk supplies. Many producers fol¬ 
lowed suggestions offered to improve the quality of their milk. The 
program was also forwarded through 4-H dairy clubs, by nulk-im- 
provement campaigns on an area basis, and through cooperation with 
the Federal Board of Vocational Education. 

Demonstrations and lectures on improving the quality of milk were 
presented at the three Bosenwald negro extension schools at Orange- 
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burg, S. C., Prairie View, Te^, and at Nashville, Tenn, before 303 
negro extension workers. A resiirvey of an important milk-supply 
area in Maine, where a milk-quality campaign had been conducted the 
previous year, sho^v cd marked improvement in the quahty of the milk 
coming into shipping stations; 57 per cent of the patrons delivered 
grade 1 milk alter the educational campaign, hereas in the year pre¬ 
vious the percentage had been only 39 8. Conferences between officers 
of the Umted States Public Health Service and department specialists 
resulted in an agreement to promulgate a milk ordinance embodying 
recommendations of the two oiganizations, to serve as a ^uide to 
States, municipalities, and communities, in the sanitaiy rcguJation of 
local milk supplies. 

PLANT INDUSTRY DEVELOPMENTS 

Scientific discoveries* and methods of cultivation that reduce costs of 
production on the farm have perhaps more value in periods of agri- 
cidtural depression than at any other time. They are a sure means of 
iuci easing profits or, at any rate, of reducing losses, iloi’e efficient 
production need not be produ<*tion in greater volume. Research that 
lea*Is to increasod > iclds per acie, to increased production of meat and 
milk per unit of feed consumed, or to improvements in the quality of 
farm products, though not the sole thing necessary to a profitable 
agriculture, is ne^erthele-as indispensable. 

Some notable contributions were ni. de bv the Bureau of Plant In- 
dusLiy to farm teoha< This unit in the department has developed 

and promoted the use of beccur crop varieties, effected improvements 
in plant-disease control, uad cooperated successfully tsilh other 
agencies, public and private, in defusing moans for reducing spoilage 
in the transportation and storage of lariu products. 

Improved Varieties of Cotton 

Special attention was given to the production of better qualities of 
cotton. Plant-breeding studies and variety lest^ have demonstrated 
that improved varieties which produce longer and more uniform fibers 
outyield the shorter staple varieties in some localities. These results 
indicate that the shorter staple varieties in the United States, which 
produce cotton that comes into direct competition in foreign markets 
with the short-siaple cotton of India and ChhiJL could be replaced by 
longer staple varieties lliroughoul much of the Cotton Belt with little 
or no sacrifice in yields. Accordingly the department is conducting an 
educational campaign to encourage the planting of the improved va¬ 
rieties that plant science has developed. It is emphasizing the need for 
larger quantities of strong and uniform fibers in the automobile indus¬ 
try and in the production of airplanes, balloons, dirigibles, and para¬ 
chutes. It is stressing also the increasing demand for fine cotton fab¬ 
rics in clothing. As a first step for regional improvement in cotton 
production,^ the need of single-varietycotton communities is being 
urged. This recommendation rests on the necessity for adequate sup¬ 
plies of select seed year after year. Seed can not be maintained va- 
rietally pure unless steps are taken to prevent its admixture with other 
varieties through cross-pollination in the field, as well as through the 
mixing of the seed in tlxe cotton gin. A means of keeping the seed 
stock pure is to limit the production in each community to one variety. 
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New Varieties of Vegetables 

Exceptionally good results were obtained in tests of new tomato 
rariety. Break O" Day, which was developed by the department. 
This b >mato is both early and wilt resistant. Break O’ Day seed was 
released in some quantity to a large* number of seedsmen all over the 
cotintry. Except under "conditions of abnormally high temperature, 
it has 'given unusually good results. The new tomato W’as received 
with as much enthusiasm as was the ^Marglobe tomato some j-ears ago. 
It is nearly as early the Eeiilana variety. It has a large globular 
red fruit somewhat sindlar to that of the Ivlarglobe and yields well 
over a long period. These characteristics, with its resistance to wilt, 
make it perhaps the most important variety of early tomato intro¬ 
duced since the EarUana. 

The departuien t also released for extensive cooperath e tests a potato 
variety <‘alled tlxe “Katahdin.” This variety is the result of many 
years of critical hyl>ii<lization and selection in different potato regions 
of the United States. It was selected particularly for its resistance to 
mild mosaic disease. Among other good equalities it has unusual uni¬ 
formity in the size and shape of the tubers and in their cooking qutJi- 
ties. It is high vrieldin^, comparing favorably in this respect wnth 
Rural New’ Y'urker and Green Mountain. It originated in 1923 as the 
result of a cross made in potato-breeding work. After six years of 
prelinnnary testing in Maine it w’as tested on a small scale in 1930 by 
a number of growers in widely separated sections of the country and 
seemed well adapted to muck and peat soils, but not to regions that 
have summer droughts. 

Disease-Resistant Sugar Beets 

Important results were recorded in the development of sugar beets 
resistant to the curly-top disease, wrhich has caused heavy losses in 
the Western and Intermountain States. Disease-resistant strains have 
been developed by selection from commercial strains, and by crossing 
commercial beets with the wild beet of the Mediterranean area. Re¬ 
sistant-hybrid beets thus developed, w’hen planted mider moderately 
severe curly-top conditions, outyielded fields planted with commercial 
beet seed in the ratio of 3 to 1, Thev gave satisfactory yields, except 
under the most severe curly-top conditions. In one of the areas most 
seriously attacked by the curly-top disease a resistant strain provision¬ 
ally called ^‘Factory No, 1 ” outyielded a commercial strain by 4.3 tons 
of heets and 1,195 pounds of sugar per acre. In several places an in¬ 
crease of seed was obtained from this outstanding strain. Seed stocks 
from beets resistant to curly top are being increased as rapidly as pos¬ 
sible, so that these improved strains may be introduced into commer¬ 
cial us«. 

Study of orchard-spraying problems resulted in slight, though impor¬ 
tant, modifications of technic in the handling of spraying materials 
under different conditions. Valuable information was obtained as to 
the handling of spray materials on different plant varieties and under 
different weather and cultural conditions. Considerable experimenta- 
tation W'as done with new spratdng materials. A public-service patent 
was taken out on a zinc-lime spray which is used to control bacterial 
leaf spot on peach foliage. This spray controls leaf spot without injury 
to the leaf; in fact it seems to stimulate the foliage. It W'as used wdtli 
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arseu ite of lead in two applications without doing any hann to the 
trees, and wa& also used \dthout causing damage in combination with 
colloidal sulphur and arsenate of lead. Trees sprayed a dozen times, 
%nth the recommended strength of cliis spray, ^vith two of the applica¬ 
tions containing arsenate of lead, were not only uninjured but at the 
end of the season were the best-looldiig trees in the orchard in which 
the Tests were made. 


Control of Plant Diseases 

Investigations completed laic in 1930 showed threatening develop¬ 
ments in the white-pine blister rust situation. A rapid and devastat¬ 
ing spread of t^s disease was discovered in the commercial areas of 
western white pine in northern Idaho and in adj acent portions of Wash¬ 
ington and Montana. White-pine stands over extensive areas vill suf¬ 
fer maximuni damage by the laist during the next 10 or 15 years unless 
the disease is controlled. Control is possible only by the" systematic 
eradication or suppression, in or near pine stands, of currant and ^oose- 
beny plants (Ribes). This is a more difficult and costly task m the 
Western than in the Eastern States. J^Ianv of the pine areas are diffi¬ 
cult to reach with labor and supplies; vmd currant and gooseberry 
bushes are abundant; control measures must be concentrated within a 
short period each season; and mixed o^vne^ship of large tracts of vdld 
lands makes control operations difficult. Control is nevertheless pos¬ 
sible, provided effective methods are systematically applied on an 
adequate scale. 

Distinct progress has been made in the control of stem rust of wheat 
through barberry eradication since 1918, wffien this campaim was 
started. In the 5-year period 1916-1920 the average annual loss to 
wheat caused by this rust, aside from its effect on the quality of 
the grain, was estimated at 57,000,000 bushels. In the 5-year period 
1926-1930 the loss attributed to this disease was estimated at less than 
10,000,000 bushels. In the interim millions of barberry bushes were 
destroyed. Ail told, more than 18,000,000 barberry bushes susceptible 
to mst have been destroyed in the 13 States of Colorado, Ilfinois, 
Indiana, Iowa, Michigan, Minnesota, Montana, Xebraska, North 
Dakota, Ohio, South Dakota, Wisconsin, and Wyoming. Recent 
research has indicated that different strains of stem rust, when growing 
on the leaves of the common barberry, may actually cross and produce 
new strains which may infect grain bred for resistance to the parent 
rust forms. Hence the barberiy bush, besides carrying considerable 
quantities of stem rust over the 'winter in the spring-wheat areas, 
may also serve as a special breeding ground for new and dangerous 
fonns of the disease. 


Refrigeration of Perishables 

For a number of years experimental studies have been made on the 
reaction of perishable fruite and vegetables to the temperature and 
other environmental conditions encountered during transportation and 
storage. The primary object has been to improve existing handling 
practices with a view to increasing the shipping radius and lengthening 
the period during which the products may bemstributed to consumers 
in sound, wholesome, and attractive condition, with minimum risk of 
deterioration and at minimum cost. 
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emphasized. Adequate steps, however, were not taken. Effective 
controls are possible chiefly against the “egg beds” and against the 
newly hatched hoppers. After the insects have reached practically 
full growth and are becoming winged, control becomes diilicult or im¬ 
practicable. The eggs can be destroyed by cultivating areas w liero the 
grasshoppei’s have collected for oviposition. The young insects can 
be controlled even more effectively by the use of poisoned bt an baits 
as they emerge from egg-laying areas, or during their migration to 
small-grain and forage fields and later to corn. 

The damage, though exaggerated in many reports, was so serious in 
its worst phases as to arouse general interest, and many demands were 
received for Federal aid for the poisoning of these hungry hordes of 
insects which threatened the destruction of thousands of acres of crops 
in the Great Plains ai-ea of the w'est. Unfortunately the department 
had no funds available for the purchase of poisons or for lal)or. All 
that could bo done w'-as to cooperate with State and local agcncioH in 
Erecting practicable control measures. 

Abundance of hoppers and prospective damage were indicated early 
in May when hatcliing began over the areas of egg deposition, in some 
of which the eggs had been placed in the sod at the rate of 10,000 to the 
square foot. Over most of the area, before any important action W’as 
taken by the States concerned, tlie most effective period for control 
had passed. Some benefit would still have been possible hud an ade¬ 
quate supply of poisoned bait, and means for its application, been 
available. In South Dakota, where operations were begun early 
in June, the commercial bait mixture used—24 carloads of which were 
distributed—contained poison at only half the required rate. The 
use of this bait was naturally disappointing. Toward the end of eTune 
a much better bait, prepared commercially under the proper formula, 
became available and gave excellent results. By this time, how ever, 
the movement of grasmoppers from small-grain and forage crops was 
well under way and many fields of com had been destroyed. The dis¬ 
tribution of poisoned bait at this time killed the insects that fed on it, 
but the enormous number of grasshoppers that continued to move into 
com made it impossible to save the crops. It soon became evident 
that further large-scale poisoning for the season was a W'asfed efftut, 
and a general determination was reached to conserve the funds made 
available by the States for use in the destruction of eggs in tlie winter 
of 1931-82, and particularly for the baiting of the young grasshojipers 
of next year’s brood. 

The outlook for 1932 can not now be definitely indicated. The situ¬ 
ation may be more or less safeguarded by winter and spring conditions 
adverse to the insects. It seems desirable, how'ever, to make ])repara- 
tions to prevent a repetition of this year’s experience. This depart¬ 
ment will help to survey localities in which egg masses are liliely to be 
deposited in large numbers, and to supervise the destruction of grass¬ 
hopper eggs during the winter by estivation. It will cooperate also 
in the more important work of poisoning the young hoppers early 
next season. 

Mexican Bean Beetle 

The Mexican bean beetle has now spread from the Southwestern 
States, where it has long been established, tlirough the Southern, Cen¬ 
tral, and Eastern States and as far north as Canada, and continuoa to 
be the most important post of the bean crop. Public interest in tl^ 
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insect is greatly accentuated by the fact that it has made the kitchen- 
garden culkme of beans as a table vegetable very uncertain. While the 
control of the bean beetle in commercial plantings for the market or for 
canning is readily obtained by three or four applications of magnesium 
arsenate, ai>plied with adequate machineiy and at the proper time as a 
spray, the similar control of the pest on garden crops is much more dif¬ 
ficult. Not only is it difficult to have such spraying done as efficiently 
as to method and time, but more treatments are needed, because in such 
garden cultures the picking is extended over the longest possible period, 
whereas in commercial cultures it concerns usually only a few pickings 
over a much shorter peiiod. Control is also possible with pyrethnim 
extracts. These materials are particularly useful on small garden 
plantings when it is necessary to apply a remedy after the crop has 
reacheathe bearing stage, since pyrethrum is nonpoisonous to man in 
the dilutions used to control the beetle 

The efl'ect on the bean beetle of the long drought and high tempera¬ 
tures of 1930 was to reduce the winter carry-over of tliis pest. Damage 
from it during the current season was much reduced. No permanent 
natural control of the bean beetle by parasites has been developed in 
this country. Attempts have been made to introduce a parasite from 
Mexico, but it has pmved difficult to carry the insect over the winter. 
In the winter of 1930-31, however, a large number of parasites were 
bred in a greenhouse and liberated. The establishment of this benefi¬ 
cial insect should help to reduce the bean-beetle menace. 

Japanese Beetle 

The Japanese beetle is becoming less ahundantin the sections reached 
first in its spread from w'here it was introduced in Ncw Jersey. This is 
partly a result of natural controls—diseases and parasitic insects—such 
as normally come, although often slowly, iu the case of most introduced 
pests. Some of the decrease, however, may be credited to the importa¬ 
tion from Asia of foreign parasites of the lieetle. This work has estab¬ 
lished considerable numhei-s of certain enemies of the beetle and its 
grub in the invaded area. 

Artificial control, through baits and insecticides, is becoming more 
effective. The beetle, however, is very resistant to poisons, and the 
grubs must be reached by difficult soil treatments. A now phase of 
control has been developed this year iu the application of a dust to 
sweet corn at the beginning of the “silking” stage. This protects the 
silk from attacks of the beetle, aiid thus safeguards the growing crop. 
Another recent development has been thosuceessful upplicationof acid¬ 
load arsenate to soil iu mirsey plantings and to lawns for the destruc¬ 
tion of the grubs—a required condition in the shipment of nursery 
stock under the Japanese-beetle quarantine. 

Mediterranean Fruit Ply 

Research work on the Mediterranean fruit fly has been concluded in 
Florida but is being pushed in Hawaii. In Florida investigations initi¬ 
ated in the eradication effort of 1929 were completed. The results will 
help in the control of the pest should it a^ain get a foothold in the 
Umted States. Important studies deal with the action, harmful or 
otherwise, of arsenic, copper^ and other bait sprays on citrus and other 
fruit trees, and with the cultivated and wild fruits of Florida which are 
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possible hosts of the fly. A study has been completed also of certain 
native fruit flies which occur in Florida. This assembles much inlor- 
mation which will facilitate the determination of any suspected tnoff- 
gotsin fruit, and thdir easy sepai'ation from the dreaded Mcditeminenn 
species. Studies of tlie insect itself and its control in relation to its 
various host fruits have been conducted in Hawaii since the end of 1929. 
The University of Hawaii built specially designed laboratories and 
offices for the department’s workers, and set aside land for experimen¬ 
tal plantings. Closely related is a study of the native fruit (lies of 
Mexico, in wMch the Mexican Department of Agriculture cooper ated. 

A New Pest of Stored Tobacco 

A serious type of insect injury to stored leaf tobacco developed dur¬ 
ing the year. It was caused by the larvae of a cosmopolitan moth, 
EphesHa eluteUa, which hitherto has not been at all abundant or even 
destructive in the United States, and in this and other countries has 
confined itself largely to stored vegetable foods. In such associations 
it has been several times reported in the United States. Early in 
August, 1930, it was found to bo heavily infesting stored leaf tobacco 
in an isolated area in the bright-tobacco belt. Thousands of moths 
were flying about in the warehouses, and the feeding of the larvae had 
extended 3 or 4 inches into the tobacco as stored in hogsheads. 

Following the report of this injury, a thorough investigation was 
made which indicated that the infestation was confined to five ware¬ 
houses. Some 31,000,000 poixnds of leaf tobacco valued at $10,500,000 
were involved, infestation being heaviest in the more valuable grades. 
The warehouses containing this tobacco were given drastic fumigation 
in August of last year and a second and even heavier fumigation in 
June of this year. These fumigations largely eliminated tiie post. 
The moth must, however, be reckoned with as a future potential pest 
of leaf tobacco. 

Arsenic-Residue Problem 

In the last 50 years various arsenical insecticides have become stand¬ 
ard for the control of many fruit and vegot able pests. A result is the 
arsenic-residue problem, tbe urgency of which increases with the widt r 
use of arsenicals, and with the enforcement of restrictions as to amuiic 
tolerance in products both for domestic use and for export. In Iniits 
this situation is met by washing them either in diluted acid or alkali, 
but the problem can not be considered solved until a remedy is fouml 
that will control the codling moth, the Mexican bean beetle, and simi¬ 
lar pests, and wdll not leave an objectionable residue. 

In the case of the codling moth, hope is now seen in certain fluorine 
compounds.^ Two—^barium fluosilicate and cryolite—gave satisfac- 
toiy results in field tests conducted in the Pacific Northwest in 1930 
and again this year. These compounds and others have proved inade¬ 
quate for the control of the codling moth in humid sections, but the 
results obtained in comparatively dry regions suggest the possibility of 
adapting them to other climates. Another alternative for arsenicals is 
the use of a inixture of nicotine sulphate in a dilute white-oil emul¬ 
sion—a combination which has given fairly good results when used 
against the apple worm in the Northwest, but has again been less sa tis- 
factory elsewhere. 
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Black Fly 

This department and the Cuban Department of A<>iiciiltiao com¬ 
pleted this year a cooperative project looking to the control of the 
black fly, a pest attackiug tJie leaves of trees and not the fruit. It is 
the most important enemy of citru.s trees in Cuba and other islands 
of the West Indies and in Central America. Tlie risk to the Florida 
citrus crop is obvious. The oxiainaJ homo of the black fly was believed 
to be in southeastern Asia, ami it was known that natural paraates of 
this post occurred there w'hich, if imported, mi^ht accomplish eiroclivo 
control. The Cuban authorities olfered to make this aUempt and to 
assume the operating costs of the ^dertaking if the depart ment would 
supply technical personnel. This was done with notable success. 
Several different typos of minute wasp parasites were introduced. 
One of these, Eretmocerua serins, multiplied to an o.xtent that ponnit- 
ted liberations throughout Cuba, and also the establishment of colonics 
in the Canal Zone and Haiti. For Cuba the black-fly menace is now 
looked upon as fully controlled. All groves in which colonies of the 
parasites wore established prior to October, 19.30, are now commer¬ 
cially free from the fly. A number of coccinellid beetles were also 
introduced. One of those has proved able to do effective work, though 
not with the certainty of the parasite Ereimoeems serins. A sympathe¬ 
tic attitude toward the collection and importation of insect parasites 
has developed throughout the world. The United States has benefit¬ 
ed, and has cxtcmlod benetits to other countries. For example, tlic 
department this year, in response to a request from the Govemiueut 
of Spain, transmitted lo that country a considerable shipment of an 
important parasite of the Meditenvanan fruit fly, long since estab¬ 
lished in Hawaii but not occurring in Spain. This shipment reached 
its destination and is being successfully propagated there. 

PLANT QUARANTINES 

The work of the depart ment in the eradication of tlu' Mediterranean 
fruit fly in Florida was so successful that on November t.*), 1930, all 
the restrictions on tlie movement of^ b'lorida products on account of 
this insect were removed. The last infestation was found in a door- 
yard in St. Augustine, Fla., on duly 2.'), 1930. Suspension of field 
inspection was necessitated by lack of funds from March 27, 1930, (o 
June 13, 1930. Funds were made available on the latter date, and 
inspection was resumed. This work wsis done by from 220 to 750 
inspectors until March 31, 1931, when it was diseontinuod. The 
quarantine inaintaine<l in Florida from May 1, 1929, to Novoinhor 
15, 1930, prevento<l the spread of the insect to other States. Moro- 
ovor, it assured open markets for Florida’s products. States receiving 
these products accepted them with reasonable certainty that their 
fruit and vegetable industries were not jeopardized. 

Similar results attended the enforcement of other quarantines by the 
department. A notable illustration is the Japaneso-beetle quarantine. 
Products within the infested area arc inspected by the department and 
certificates are issued whichj so far as Japanese beetle is concerned, 
car^ the plants to their destination and insuie their acceptance. Ex- 

S eriments conducted during the year made it possible to modify the 
apanese-beetle quarantine restrictions on products moving out of the 
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infested area in such a way at to permit greater freedom in shipping 
them. Nurserymen and others affected cooperated w^ingly with the 
department in endeavoring to retard the spread of this insect. 

Gipsy-Moth Control Work 

Quarantine and eradication work acconijilishod the apparent exter¬ 
mination of the gipsy moth in a large area in the State of New Jei'sey, 
In 1921 more than three million egg clustei-s were found in an area of 
approximately 400 square miles. Eradication nreasures were under¬ 
taken in cooperation with the State Department of Agriculture of New 
Jersey. No gipsy moth, in any stage, has been found in this area since 
May, 1929. 

The gipsy moth has been abundant in New England since 1889. 
For years its westward spread W'as gradual but steady Eight years 
ago the department, with the cooperation of the Now England States 
and the State of New York, established a barrier zone about 30 miles 
wide extending from the Canadian line to Long Island Sound. This 
zone is in the eastern part of New York State and the western parts of 
htassaohusetts, Connecticut, and Vennont. Inspections are made by 
the department and by the State of New York, and any infestations 
found are exterminated. So far as is known no infestation has 
become established west of the barrier zone. 

Pink Bollworm of Cotton 

The pink bollworm of cotton, which is established only in compara¬ 
tively small areas in the southwestern section of the United States, 
constitutes a serious threat. Eradication is undertaken where it seems 
practicable, and efforts are made in all infested areas toward prevent¬ 
ing the spread of the pest to the main cotton-producing regions. The 
first necessity is the determination of the infested areas. Remarkable 
progress has been made m this work through the development of ma¬ 
chines w'hicn separate any pink bollworms which may be present in gin 
trash. Each machine does the work of many men, and does it better. 
These machines, supplemented by the gathering and inspection at a 
central point of representative samples of cotton bolls throughout the 
Cotton Belt, made possible in the 1930-31 season, for the first time, n 
fairly comprehensive analysis of insect conditions in the main Cotton 
Belt. No pink bollworm infestation was discovered in the main cot¬ 
ton-growing areas. 

_ Tests conducted in the fumigation and compression of baled cotton 
lint permitted the removal of certain fumigation requirements in areas 
know n to be lightly infested by the pink bollworm. This modification 
of the quarantine saved many thousands of dollars to cotton produc¬ 
ers, without increasing the risk of spreading the insect to areas not now 
infested. 

Maintenance of the European corn-borer quarantine prevented this 
insect from reaching the main corn-producing regions of the United 
States and afforded more time for perfecting control operations. 

Inspection forces at the ports of entry in the United States have been 
substantially increased. This not only gives better protection against 
the importation of injurious pests but permits the entry, under proper 
supervision, of larger mmibers of plaute which ctin safely be admitted. 
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CHEMISTRY AND SOIL RESEARCH 

Invostigations in the Bureau of Chemistry and Soils brought some 
sigmticant results in the protection of foods and other farm products 
against various destructive influences, in the utilization of larm by¬ 
products, in soil conservation, and in the adaptation of fertilizers to 
particular soil requirements. Further progi'ess vas made in the de¬ 
velopment of important now insecticides. Specialists in the bureau 
cooperated with fanners and manufacturers in developing practical 
applications for recent chemical discoveries, and also in experiments 
undertaken to test, on a commercial scale, some of the more promising 
laboratory results. 

Losses from the spontaneoxis heating of hay are not confined to the 
burning of bams and other farm property. Damage of this sort, though 
estimated to exceed $20,000,000 annually, is multiplied many times by 
the loss that results from the decrease in weight and nutritive value of 
hay which occurs during spontaneous heating. This country's hay 
crop has an estimated average annual value of about $1,300,000,000, 
At least a tenth of our harvested grass crop is destroyed by spontane¬ 
ous heating. Expeiiments conducted with experimental bams and 
other equipment nave thrown new light on the spontaneous heating 
and combustion of hay. It is now b^ieved that hay bacteria, in the 
parts of the haymow from which air is excluded, produce unstable com¬ 
pounds that undergo rapid oxidation when air is accidentally admitted 
with a development of heat rapid enough under certain conditions to 
set fire to the nay. If this proves to be the case, an important step wiU 
have been taken toward the discovery of practical means of reducing 
losses from spontaneous heating. 

Experiments conducted over a period of eight years resulted recently 
in proof that leather absorbs sulphurous and sulphuric acids from the 
gaseous pollutions of the atmosphere. This is one cause and perhaps 
the primary cause of the relatively rapid rotting and short life of many 
leather goods, such as harnesses, bookbindings, upholstery, and bags. 
Paper also, experiments showed, may be damaged by the absorption of 
gases from the air. Accordingly, research is being directed toward the 
discovery of types of leather and paper that can withstand this deteri¬ 
orating influence. Efforts are being made also to develop, for leather, 
protective dressings or treatments. 

Fumigants and Insecticides 

^ In experiments \vith new fumigants and iusocticides extremely prom¬ 
ising results were recorded. Ethylene oxide, a fumigant discovered by 
the department in 1927, is made more effective when mixed with car¬ 
bon dioxide, and also is free from fire or explosion hazard. This fumi¬ 
gant is used in the fumigation of grain, foodstuffs, and other commodi¬ 
ties. Following a hearing before the examiner of interferences of the 
United States Patent Office, in which the priority of the department in 
the use of ethylene oxide as a fumigant was upheld against the claims 
of certain German inventors, a public-service patent for the discovery 
was issued to two members of the department. ^ Thus the fumigant was 
made available to all American citizens, and its wide use encouraged. 

The department recently developed a synthetic organic compound 
which is more toxic than nicotine when sprayed upon aphids. Nico¬ 
tine, one of the most valuable insecticides used by orchardists, truck- 
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crop growers, nurserymen, and florists, is not available in suflicicnt 
supply. The new synthetic subslitute is called noonicotino. One of 
the largest manufacturers of coal-tar products is mating an insecticide 
which contains neonicotine as its active ingredient. A common Rus¬ 
sian weed, A mbahts aphyllaj was recently found to <*ontain as much as 
2 per cent neonieotine and related alkaloids. Efforis are being ma<lo 
to introduce the cultivation of this plant into the United States. 

Utilization of By-Products 

Chemical research is steadily accumulating knowledge useful in 
the ut^ization of agricultural by-products. Sugarcane bagasse, 
a material formerly produced in amounts smaller than those required 
by the insulation-board industry, is now, as a result of the introduction 
of mo«aic-resistant varieties of sugarcane in Louisiana, produced in ex¬ 
cess of the demand. Studies showed methods whereby bagasse may 
be made a source of cellulose equal to any now available, except that 
manufactured from cotton lintors. Cellulose from bagasse, it is hoped 
will find an application in the rayon and the nitrocellulose industries. 
Several new compounds were obtained this year from lignin, a sub¬ 
stance present in the straw, stalks, hulls, and other cellular residues of 
leadmg crops. Some of these new compounds seem likely to be useful 
in the pharmaceutical and chemical industries. lignin has pofesibili- 
ties also in the production of synthetic resins, dyestujSFs, ana tanning 
materials. 

Means have been developed for the production of fine-quality starch 
from sweetpotatoes of any variety, regardless of whether or not they 
have been stored. This discovery has promising economic possibili¬ 
ties, because the percentage of culls in the sweetpotato crop is lar^e 
At present cull sweetpotatoes are either wasted or inadequately util¬ 
ized. In a vegetable crop second in importance only to the potato 
crop, a cull problem of this magnitude obviously demands a remedy. 
From 10 to 20 per cent of the sweetpotato crop consists of oversize 
or undersize sweetpotatoes that must be classed as culls owing to the 
stiingency^ of market grades. Sweetpotato starch has proiieriies 
generally similar to those of potato starch, a commodity imported into 
this eoimtry in large amounts. 

Industnal uses may be found for the waxy coating of apples. Re¬ 
search recently ‘showed that this coaling consists principally oI a paraf¬ 
fin hydrocarbon, a solid alcohol, and a hydroxy acid known as lusolic 
acid. A commercial research laboratory experimented with these 
materials, and reported that they might 1)6 eominereinlly vahiable, 
particularly in retarding the drying and in improving tlie gloss and 
water resistance of cellulose lacquers. Crude ursolic acid may find 
a coimnercial application as a waterproofing material. The sodium 
salt of ursolic acid acts as an emulbifier of water in oils. The paraffin 
hydrocarbon has properties that suggest its use in paint and varnish 
removers. It has been estimated that nearly half a million pounds of 
each of the principal constituents above mentioned could be recovered 
from the residues obtained in the canning of apples, in cider and vine¬ 
gar making, in the dehydration of apples. Many commercial 
firms are seeldng industrial uses for these apple-surface compounds, 

Researchin the department and in the State experiment stations has 
shown that copper is an essential requirement of plants and animals. 
Traces of copper added to certain unproductive soils lacking copper 
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make these soils productive. Anemia in man and in animals may often 
be corrected by tho of foods containing copper. Exporiinont sta¬ 
tion workers discovered that the so-called salt siclmess of cattle in cer¬ 
tain parts of Florida results from a dofiKencj? of copper in their forage 
and other foods. 

Progress of Soil Surveys 

III the last fiscal year the department completed a detailed mapping 
and description of 28,530 stpiarc miles of soils in 30 States and in 
Porto Rico and the Virgin Islands. In addition it made roconnai'.sancc 
survreys of 10,014 square miles in Minnesota, Montana, Oklahoma, and 
Vermont. This work brought the entire area mapped and described 
since the soil survey was begun to 1,449,792 square miles, (»r 927,860,- 
880 a^Tes. Knowledge gained in soil surveys is tlie basis of some im¬ 
portant recent agricultural developments. In Georgia, for example, 
soil surveys located and ascertained the quality of certain soil types 
adapted to tobacco. Trials wore made, the tobacco crop* succeeded, 
and tobacco growing developed within a few years from a compara¬ 
tively imimportant position to one in which it stands second in value 
among the crops produced in Georgia. By other soil surveys certain 
soils in the piedmont section of Georgia wore found suited to allalta, 
and this crop is now spreading there rapidly. 

Soil studies often indicate profitable fertilizer practice. A good ex¬ 
ample is the growing practice of applying small amoimts of phqsphatic 
fertilizer to sugar beets. This practice, the economy of which was 
determmed by soil spccialibts in the Bureau of Chemistry and Soils, 
increabes yields about 3 tons of sugar beets per acre, and is idoly used 
throughout the western boot-giowing territory. This pioneer w ork has 
increased the value of the sugar-beet crop in the western sugar-beet area 
by $4,000,000 or $5,000,000 annually. Benoiicial resuUb ha\ e likewise 
followed lertilizcr expeiiiuents conducted in the principal sugarcane 
areas of Louisiana. In an important strawbeny-giowing district of 
North Carolina, growei'b loimerlv used about 1,600 pounds per acre of 
a well-balanced fertilizer aimualfy. They put this dowui in tw'o appli¬ 
cations, one in late summer alter the berries were haivested, ancl the 
se(‘ond in the lollowing winter. Tests showed that yields may be 
greatly increased by applying all tho fertilizer in one application late 
in tho summer or eaily in tho fall. This simple change, in various 
tests and eventually hi commercial practice, produced from 400 to 500 
quarts of berries per a<*ro more than tho split applications previously 
used. Furthermore, the berries matured earlier. Strawberry growers 
in the CJhadbuni distiict of North Carolina, by using tho new method 
of applying fertiliziT, received this season about $75 an acre more than 
they would have received had they used the ohi method. 

Fertilizer Studies Productive 

Recent experiments have shown that concentrated fertilizers are 
often more effective when, in addition to nitrogen, phosphorus, and 
potash, they contain some or all of the less common essential elements 
for plant growth. These include calcium, magnesium, manganese, 
copper, zinc, nickel, and boron. On^ome soils, synthetic and concen¬ 
trated fertilizers of the sort commonly sold have a low efficiency, which 
is too marked to be the result of improper distribution or placement of 
the fertilizer. The trouble may be a shortage of some rare essential 
chemical. Manganesi' was found to be deficient in soils in a large area 
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in Florida, and in a group of soils on the Atlantic seaboard further 
north. By supplying this essential element, growers have netted good 
returns from land that was formerly unprofitable. Extensive areas 
formerly barren now produce a variety of truck crops for the nortliern 
markets. 

Chemical research under way has an important beaiing on the fer¬ 
tilizer industry. The farmers of the United States in recent years 
have spent about $250,000,000 annually for conunercial fertilizer. So 
that tney may get more value for this expenditure, the department 
conducts investigations to learn how nitrogen, phosphoric acid, pot¬ 
ash, and other materials may be more effectively converted into fer¬ 
tilizers; how methods of applying fertilizers may be improved; and 
how sources of fertilizer materials may bo developed. This last^men- 
tioned item is particularly important because the United States is still 
dependent on foreign sources for no less than 80 per cent of the potash 
used in agriculture. American potash production is iucreasing, how¬ 
ever, and now supplies annually about 100,000 tons of fertilizer salts. 
An important potash mine, producing water-soluble potash salt, was 
recently opened in New Mexico. Various potash materials exist in 
great quantities in various parts of the United States, and the depaii>- 
ment is studying how these may be commercially developed. Re¬ 
cently published results of research on blast-furnace problems are ex¬ 
pected to have a favorable influence on the production of potash and 
phosphoric acid fertilizer in the United States. 

Ammonia in Superphosphates 

One of the most interesting recent developments in ferfllizcr manu¬ 
facture is the direct use of ammonia in the treatment of superphos¬ 
phates used in the manufacture of mixed fertilizers. This has certain 
advantages combined with disadvantages. This ammonia-treated 
superphosphate in fertilizer mixtures improves their mechanical con¬ 
dition, prevents rotting of the bags, and gives a more highly concen¬ 
trated fertilizer. On the other hand, the availability of the phosphoric 
acid is reduced. Accordingly, the proportion of free ammonia which 
can be used economically in the manufacture of fertilizer mixtures is 
limited to about one-fourth or one-third of the maximum that could 
be included. Studies recently showed, however, that the use of free 
ammonia in fertilizer manufacture should not reduce the availability 
of the phosphoric acid as much as was supi)osod. Experiments made 
in this connection w^ere confirmed at agricultural experiment stations 
throughout the country.^ Interest in this problem was so great that 
more than 25 research institutions participated in the tests, which 
showed that it should be possible to double the quantity of free am¬ 
monia used in manufacturing fertilizer mixtures without appreciably 
lowering the value of the phosphoric acid. Accordingly, State officials 
are taking steps which wul permit an increase of about 100 per cent in 
the use of free ammonia in fertilizer manufacture. This wl mean an 
increase of about 80,000 tons per annum in the use of synthetic am¬ 
monia. This quantity is w-orth at wholesale about $8,000,000. The 
direct use of ammonia in fertilizelr mixtures has the added advantage 
that it improves their drillability, and promotes a more uniform dis¬ 
tribution in the field.^ Tests at State experiment stations have shown 
that a uniform distribution of fertilizer gives at least a 10 per cent 
saving. 
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Soil-Erosion Problems 

Erosion, which annually removes fully 500,000,000 tons of soil from 
the farms of the United States, is the sxibject of extensive investi¬ 
gations. Two stations for the experimental study of soil erosion were 
established during the last year in the States of Washington and Iowa. 
Six similar stations had been previously set up. Those are located in 
Oklahoma, Kansas, Mississippi, Missomi, Texas, and North Carolina. 
The new stations are in the Washington-Oregon-Idaho wheat belt and 
the rich locssial Com Belt soU area of the Missouii Eiver Valley, in 
both of wliich regions erosion is a serious problem. Funds for an 
erosion-control and moisture-conservation program were appropriated 
by Congress in 1930. 

It was demonstrated during the last year that on certain moderately 
steep slopes, some soil twos erode so rapidly that it seems impossible 
to utilize the land for clean-tilled crops except by strip farming, with 
terracing and the use of soil-saving crop rotations as well._ These 
methods, however, promise to be very effective. Subsoiling in alter¬ 
nate strips is also under experimentation. Terracing proved valuable 
in the rolling parts of the red plains of Oklahoma, not only in slowing 
down erosion but in partly rehabilitating eroded land. At tlie erosion 
station in hlissouri, a field badly damaged by sheet erosion and gully¬ 
ing was reclaimed by constructing small dams in the gullies. These 
dams were made with old fertilizer sacks filled with soil and bluegrass 
roots. The bluegrass roots grew tlu-ough the bags, took hold of the 
ground, and established “living” dams, which quickly silted in from 
above with the fii-st rains. Between the dams the gullies were seeded 
to wheat, which grew well. This experiment, because of its practi¬ 
cability and cheapness, attracted wide attention. At the Oklahoma 
station it v as found that cotton from eroded land has less strength 
than cotton from uneroded land, and that the seed contains consid¬ 
erably less oil. Tho average depth of the topsoil of our uplands is 
only about 9 inches. In some localities this is being washed off at the 
rate of 1 inch in from four to eight years. In losing this layer, wliich 
contains far more plant food than the unweathered raw subsoil, the 
farmer is losing his piincipal capital. Better protection of erosive 
cultivated areas is a national necessity. 

A representative of tho department, with the cooperation of a repre¬ 
sentative of the Kansas Agricultural Experiment Station, has built a 
cultivator which promises to prove effective as a means of conserving 
soil and water in that region, and possibly in other regions, by causing 
more of tho rainfall to sink into tho groimd, thus reducing erosion. 
This machine can be used both as a cultivator for row crops and as a 
surface-tillage implement for fallow. It digs approximately 10,000 
holes per acre, each hole having a capacity for holdingT2 to 3 gallons of 
rain water. Although the holes collectively impoimd a large amount 
of water, their greatest value comes jfrom the fact that the water is 
held still and given a chance to soak into the ground. 

FORESTRY 

The forestry work of tho department supplements its work for agri¬ 
culture. Agnculture and forestry apply the same basic sciences to tho 
same basic end of land use. Wiich is preferable in any given case de- 
100446®--32-0 
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pends partly upon the physical factors that dotorniine crop productive¬ 
ness, and partly upon economic and social requirements. Continued 
overproduction of agilcultural products has made conspictious a need 
to find other ways of making st i-vicotthle a vast aggrcgja < e of potcntia lly 
cultivable land. There is_ also the vast acreage of forest land whioli 
has no agricultural possibilities at all. Tho department seeks to find 
out how to nialce forestry a good fonn of land use and how to utilize 
the pi-oducts of tho forest to best advantage; it seeks to bring about 
the application of suitable forestry practices; it administers tho 
national-forest enterprise; and it cooperates \\ith the States for tho 
promotion of forestry under the terms of the Week'., Clarke-McNary, 
and amendatory laws. 


Forest Improvements 

Congress increased the funds for national-forest improvements from 
.$645,000 for 1930 to .$2,500,000 for 1931. Ne.irly all of this was for 
improvements to facilitate fire contiol, chiefly roads and trails. Addi¬ 
tional road and trail funds provided elsewhere in the agricultural 
appropriation act, in the second deficiency act, 1930, and under the 
conlinuii^ appropriation of 10 per cent of the nutional-lorest receipts 
exceeded by $3,54.5,108 the coiresponding amounts tor the previous 
year. A further increase of $6,364,800 was made in the 1931 appro¬ 
priations under legislation providing for emei^ency constructions of 
various kinds, chiefly road building, and for emergency work in the 
control of insect infestation. On the other hand, various cuts in ap¬ 
propriations for national-forest purposes other than improvements, 
and for fire fighting, leduced by more than $2,000,000 the funds thus 
made available. 

All told. Congress appropriated for national-forest improvemoufs 
nearly $20,500,000. In part this was inspired by the policy of tho 
administration and of Coiigi*ess to increase employment. What was 
Bccomplished by the Forest Service in this field is related elsewhere in 
tho present report/. The Forest Service happened to be peculiarly pro- 

f ared to expand construction work along ueetlod and approved lines, 
t had a carefully w'orked out loug-time improvcinent program for tho 
national forests, and its organizatioa provulod tho iiocessary leader¬ 
ship for inimedUitely inaugurating a large number of local projects. 

Fire Protection 

To give tho fore.st5 efficient and oconomicai protection and to bring 
about full use of their rcsouroes necessitates a huge invest ment in roails 
and trails, lookout houses, cabins and other administrative structures, 
telephone lilies, mid many other improvements. As protection is facili¬ 
tate fire losses are reduced and the heavy costs of suppressing groat 
fires are loss frequently entailed. To complete the entire improvement 
program for the national forests will require a further large outlay; 
progress must necessarily be adjusted to the finauciai exigencies of the 
Govemmeut. That the improvements alreaily constructed are prov¬ 
ing a sound investment the results obtained in protecting the forests 
during the severe fire season of 1930 and tho current year clearly show. 
A major advance in solving the extremely <liffiouit problem of ure con¬ 
trol in the West can with some confidence bo claimed. 
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The heart of the problem is how to stop fires in bad years. Such 
years occur irregularly. They are the result of unfavorable weather— 
abnormal heat, violent winds, very low atmospheric hmnidity, and 
electric storms with heavily “ bunched " lightning. Since 1905 the bad 
years have been 1910,1919,1924,1926,1929,1930, and 1931. Recent 
years have witnessed a cumulative shortage of precipitation that has 
reduced the supply of ground water and affected vegetation. In most 
respects 1930 was as bad a ye«ir as ahnost any of its predecessors. 
But while the area burned over in the preceding five year’s averaged 0.29 

ffi 5ent of the entire national-forest area annually, the 1930 fires were 
to 0.11 per cent of the entire area. 

In 1929 nearly 800,000 acres were burned over; in 1930 less than 
140,000 acres. Yet the 8,388 fires in. 1930 exceeded by 12.6 per cent 
the number of those in 1929. 

In 1930 the fire-fighting expenditures, exclusive of the time of forest 
ofideers, were less than $1,200,000, as against more than $3,200,000 in 
1929. The fire damage in 1930 was estimated at less than $350,000; 
in 1929, at near^ $4,340,000. The difference was due partly to better 
preparedness. This was made possible by the larger provision of funds 
for improvement construction and for fire-fighting equipment. _ The 
whole work of suppression has been raised to a new level of efficiency 
and speed, so that fewer fires attain laige sme and those which do are 
held within narrower limits and are much more quickly brought under 
control. 

Extension and Consolidation of National Forests 


Sotmd principles of land economy and public interest seem to dictate 
both the extension and better consolidation of the national forests by 
(1) the addition thereto of the remaining public lands most valuable 
for timber production and stream-flow protection, and (2) the acquisi¬ 
tion of privately owned lands within national forests by exchanges 
therefor of national-forest lands or stimipage in the Western States and 
by purchase under the Weeks and Clarke-McNary laws in the Eastern 
States. 

A recent study shows that of the remaining \mreservcd and una.ppro- 
priated public lands in the Wesiem States some 19,000,000 acres are 
of such importance for timber pniduclion or stream-flow protection as 
to suggest that the addition to the national forests of a considerable 
part thereof wouUl bo in the public interest. 

More than half of the State and private lands within national-forest 
boundaries in the Western States and several million acres of similar 
lands outside but contiguous to the national foi*ests ai’s integral with 
the public properties. The acquisition of such lands through ex¬ 
changes to the possible extent of some 15,000,000 acres or more de¬ 
mands eventual consideration. Many opportunities for land ex¬ 
changes advantageoTis to the United States are now available, but can 
be approved only where they do not involve any appreciable reduction 
in timbei’-sale receipts or the proportion thereof payable to the 
counties. 

To date Congress has enacted a total of 66 laws authorizii^ the 
Secretaiy of Agriculture, with the concurrence of the Secretai’y of the 
Interior, to e.xchange national-forest lands or stumpage for privately 
owned lands within or contiguous to national forests where such ex- 
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changes will consolidate and improve the public properties. The net 
result of these 06 acts, as of December 31,1930, has been the consum¬ 
mation of 691 exchange cases w’hereby the United States has acquired 
1,005,527 acres of land valued at $4,119,155 in exchange for 291,697 
acres of national-forest land valued at $1,538,278 and 768,563,000 
board feet of national-forest stumpago valued at $2,096,789. Besides 
the net gain of 713,830 acres in national-forest area, the volume of 
stumpage on the acquired lands is greater than that surrendered. 
During the year, 157 new land-excharge cases were approved and 
submitted to the Secretary of the Interior. These contemplate the 
conveyance to the United States of 304,906 acres of privately owned 
lands in exchange for 30,890 acres of national-forest land and $570,844 
worth of nationd-foi’est stumpage. 

Ea&t of the Great Plains the national-forest lands now comprise 
2,482,746 acres reserved from the public lands and 4,675,020 acres ac¬ 
quired by or in process of purchase under the Weeks and Clarke- 
McNary laws. The program approved by the National Foi’cst Reser¬ 
vation Commission contemplates the ultimate acquisition of approxi¬ 
mately 9,000,000 acres more, or eventual Federal owmership of ap¬ 
proximately 16,000,000 acres, which w'ould be about 4.3 per cent of 
the estimated forest-land area east of the onc-hundredth meridian. 
By the act of March 3, 1931, the purchase of not to exceed 50,000 
acres for addition to the Luquillo Forest in Porto Rico was authorized 
by Congress. 

During the year nearly 550,000 acres were approved for purchase at 
a cost of approximately $1,944,000. The rate of progress is deter¬ 
mined by the yearly appropriation, which since 1929 has provided 
$2,000,000 annually. In accordance with the administration program 
for curtailment of e.xpenditures the disbursement from the 1932 appro¬ 
priation will be limited to $1,700,000. 

The transfers of land from national forests to national parks made 
dming the year are instances of a long series of proposals of such trans¬ 
fers imch have been almost continuous for 20 years. A number of the 
western national parks have been created from portions of national 
forests, and several others are siiiTounded by national forests. Neces¬ 
sarily many question as to the best boundary adjustments have 
arisen. Often the proposals have originated in local desires for antici¬ 
pated local advantages. Each accomplished transfer hta required a 
specific law. It should not be difficult to formulate definite standards 
of quality and function that will afford clear-cut diffox’entiation be¬ 
tween the lands that will seiwo their highest public usefulness as 
national parks and the lands more suitable for national forests. Tire 
problem m every case is one of social, industrial, and political economy 
readily determinable by systematic analysis of major factoi-s in tlie 
light of established pimciples of public policy. Local pressure for oue 
or the other fomx of administration ought not to control the decision, 
as against the large public interest. The efforts of the two services 
charged with the responsibility for administering these two Federal 
undertakirgs to develop a common viewpoint on the principles and 
purposes that should mark off their respective fields and a procedure 
for resolving doubtful questions as to the areas best suited to oue or 
the other fom of administration, would be much more effective if a 
definite public policy were determined and established. 
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Forest Receipts 

The receipts from the national forests totaled $4,993,320.08, a de¬ 
crease of $1,758,233.14, due to decreased receipts from timber, which 
were only slightly more than $2,600,000. Grazing receipts, on the other 
hand, of nearly $2,000,000, were a little neater than those in 1930, as 
were also the receipts from miscellaneous land uses; tliese came to more 
than $400,000. Timber-sale receipts reflected chiefly the nation-wide 
decrease in lumber production. 

Overproduction and market demoralization have been clironic in the 
lumber industry for years. The national-forest timber-sale policy has 
therefore withheld otferings of timber that wmdd initiate new manu¬ 
facturing enterprises except to utilize overmature stands, to check 
insect infection or disease epidemics, to salvage dead or dying timber, 
or to asast dependent local commtmities. On the other hand, where 
going mills needed new timber national-forest stumpage has been made 
available, to promote industtial and community stability. By direc¬ 
tion of the President, the policy of restriction of national-forest timber 
offerings was given redefinition and added emphasis near the close of 
the yeM. Dining the present economic situation sales in excess of 
$500 will be made only to supply the needs of e.xisting sawmills depend¬ 
ent for their new material upon the national forests and unable to 
obtain it elsewhere, to fumish domestic paper mills with raw material 
needed to supply the domestic market ivith newsprint and other wood- 
pulp products, and to dispose of ivindthrown, insect-infested, and fire- 
damaged or fire-killed timber. 

Cooperation with States in Forestry 

Cooperation with States for the promotion of forestry is provided for 
under the Weeks, Clarke-McNary, and amendatory laws on a scale set 
by the annual appropriations. The fonns of cooperation are: (1) 
Maintaining organized systems of protection against forest fires; (2) 
producing and distributing to farmers forest-planting stock: and (3) 
farm-forestry extension. In 1931, 45 States and 2 Territories coop¬ 
erated in at least one form, 20 States in all three forms, and 19 in two. 
To the cost of protection the cooperating States contributed $4,000,- 
000, and to planting-stock production and distribution nearly $250,000. 
Tho ratio of State to Federal expenditures for the first purpose was 3 
to 1, and for tho second, also 3 to 1. In addition private agencies con¬ 
tributed to thoprotoctionfunds $1,100,000. The area protected, 228,- 
000,000 acres, was about 4,000,000 acres greater than that protected 
tho previous year. Since 1925 there has been an increase of SOjOOO, 
000 acres, and an enormous upbuilding of State forestry activities, 
legislation, and general public interest. 

The laws authoiizing tho three forms of cooperation limit Federal 
participation in each State to one-half the total outiay in that State, 
for tho saino purpose. With appropriations that do not pennit a Fed¬ 
eral matching of State expenditures, the department seeks to appor¬ 
tion the amount available along the most equitable and serviceable 
lines._ The Federal participation varied from an even division of the 
cost in 10 States to a less than one-seventh share in 4 States. For all 
States combined the Federal funds made up 25 per cent of the total 
expenditures. State funds 60 per cent, and private funds 15 per cent. 
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When the Clarke-McNary law was passed, it was commonly held 
that for private forest land the owners should meet half the costof pro¬ 
tection, witli the Slates and the Federal Goveinuiont dividins? equally 
theotWhalf. It has become phdn, however, that a largo portion of 
the private forest laud in the country is not regarded by its ownem as 
having sufficient promise for permanent tiinl>er growing to be worth 
protecting at their own cost after (he merchantable stand has been r<>- 
inoved. The prospect is that much cut-over laud will be aliaiuloned 
in preference to paying taxes on it. The necessity of meeting protec¬ 
tion costs, where this is required, makes abandonment the more 
probable. 

Research in Forestry 

The use of private land, whether now forested or cleared, for timber 
growdng, hinges on the retuins that can b(‘ looked for. Tiniberlaiid 
owners will not make expenditures to keep their lands pioductive with¬ 
out a reasonable prospect that the in vestment ot capital involved will 
turn out well. It is common to assume that timber raising is bound to 
pay. The lumber industry, on the other hand, is profoundly liiscour- 
aged regarding the future. Enough is not yid known about costs, fu¬ 
ture returns, and methods to aflbrd private capital an adec[uate guide 
as to where to practice forostiy and what kind of forestry to practice. 
Further research, economic, industrial, and silvicultural, is noceasury. 
It is needed as a giudo to public policy and a requisite for public fores¬ 
try, no less than as a means for furthering private forestry. 

The appointment by the President of a timber conservation board 
has given prominence to the need for bettor economic data on the 
whom timber situation. The Forest Service is carrying forward a com¬ 
prehensive long-time program of forest research, chielly through a sys¬ 
tem of regional forest experiment stations as a central laboratory for 
research in forest products. The forest omeriment stations conduct 
economic as well as silvicultural research. They are making real head¬ 
way in building up the body of knowledge necessary for fdrestiy. 

WILD LIFE 

The Bureau of Biological Survey has continued research work for 
the solution of complex problems in the conservation aiid propagation 
of waterfowl and big game and fur mammals, and in the protection of 
insectivorous birds and other forms of wild life. It has continued 
cooperative work for the control of economically injurious spoou's. 

The cause of wild-duok sickness, long a ballling problem, was deter¬ 
mined during the year. This disease has been taking an intormittout 
but heavy toll from waterfowl and shore birds for more than two dec¬ 
ades. Dumg certain years the mortality on some of the important 
concentration areas has been far neater than the total kill there by 
hunters. Though eplier studies Qn 1914-1916) conducted under the 
highly sahne conditions about Great Salt Lake, Utah, pointed to cer¬ 
tain alkaline sidts as the cause, evidence from the past two years’ study 
in Oregon, California, and Utah has demonstrated that the disease is a 
form of botulism produced by a toxin liberated by bacteria that thrive 
in decaying animal and vegetable matter. Technically the organism 
is Clostndytm botvlinum, type C, best Icnown as a cause of Umber neck 
in domestic poultry. Remedial measures can now be taken to prevent 
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high concentrations of alkaline water; this will serve as a preventive of 
the duck sickness as now understood, because the substitution of deep 
fresh water of a constant level for exi)ansos of shallow water and mud 
flats, with their attendant decay of organic matter, eliminates impor¬ 
tant factora favorable to the disease. 

To coordinate wild-life disease investigations a new unit was estab¬ 
lished this year in the Bureau of Biological Survey, under which coop¬ 
eration was continued with other bui’eaus of the department and wnth 
the Universities of Minnesota and Southern California. Close obser¬ 
vations on concentration areas of wild fowl, on numerous fiur and game 
farms throughout the coimtry, on game refuges, and on largo areas of 
controlled natural habitat have made it evident that disease takes a 
large toll of wild life and that conservation measures should include 
disease control as developed by research. 

Observations in Drought-Stricken Waterfowl Grounds 

Investigations conducted throughout the entire country, and on 
important breeding pounds in Canada, indicate that the status of 
migratory waterfowl is more serious generally than at any time since 
the need was recognized for the migratory-bird treaty of 1916. 
Drought conditions on the breeding grotmds in Canada and in the 
western part of the United States increased in intensity during 1930, 
and up to the middle of June, 1931, showed no indication of abatement. 
The hatch of young ducks in the Prairie Provinces of Canada in 1930 
was only about half that of normal years. In tMs great area are bred 
the major part of the most commomy himted wild ducks fmmd in the 
United States during the fall and winter months. The Biological Sur¬ 
vey has conducted continuous observations in the drought-stricken 
areas and has cooperated with Canadian authorities in an effort to 
obtain reliable information regarding critical conditions during the 
spring and summer, so that necessary safeguards for the wild fowl may 
be maintained. 

Changes in Waterfowl-Season Regulations 

After consulting the advisory board under the migratory-bird 
treaty act, tlie Biological Suiwey recommended regulations, and these 
w<sro approved, to reduce the 1931-32 season on ducks and geese by 
two weeks thioughout the United States. To accomplish the greatest 
possible saving of these birds the time Wiis taken from the beginning of 
the season in the Northern States and from the end in the South. In 
1930 tlie daily bag limit on ducks had been reduced to 15 and that on 
geese to 4. Other amendments to the regulations restrict to 10 the 
nxunber of livo-gooae decoys that may be used at a gunning stand and 
make it illegal to shoot mourning doves over baited fields. Drought 
conditions over three yeare on waterfowl-breeding areas made limita¬ 
tion of the annual kill imperative, and on August 25, after the close of 
the fiscal year, continuation of acute waterfowl conditions made it 
necessary to reduce the open season throughout the country to one 
month. 

Economic Importance of the Wild-Fowl Resources 

The value of game birds becomes increasingly apparent; not only are 
they of great recreational value, but tliey also constitiite an important 
game-food supply, and the upland game birds assist agriculture by 
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destroying weed seeds and insects. Many thousands of families have 
had living conditions made more agreeable by a game-food supply or 
by income derived from hunting and providing for the needs and 
entertainment of hunters. In one State alone during the open season 
of 1930 more than 2,850,000 wild ducks were killed. The total annual 
kill of wild ducks tlu'oughout North America in recent years has 
probably been between 10,000,000 and 15,000,000. 

The Federal wild-fowl conservation policy has been sot forth in the 
terms* of the migratoij'-bird timty act, which was pavssed to protect 
these bii*ds through regulating the annual kill, and of the migratory- 
bird conservation act, a measure enacted to insure the p<'rinanent 
establibliment of from GO to 100 great national wild-fowl banctuaries. 
The department, thi’ough research to eliminate losses from disease, by 
careful regulation of the annual kill to prevent waste and exploitation, 
and by the development of a refuse system, is ondoavoriiig to main¬ 
tain the abundance of migratory bii'ds. 

Migratory-Bird Refuges 

During the first two years of the 10-year national program for the 
establishment of refuges for migratory game birds, approximately 
4,000,000 acres in some 200 units have been studied to ascertain the 
nature of the wild-fowl food resources; land-valuation surveys looking 
toward purchases were made on 115 of these units, involvii^ more than 
3^000,000 acres in 41 Sta tes. The Migratory Bird Conservation Commis¬ 
sion has approved the acquisition by purchase or lease of 111,517 acres 
at an average cost of $3.87 an acre, in California, Colorado, Florida, 
Nebraska, North Carolina, and South Carolina. By Executive order 
four refuge areas have been reserved from the public domain in Mon¬ 
tana, Oklahoma, Nevada, and California. Added to the lands ap¬ 
proved for purchase, these areas bring the total acquisition under this 
program to 176,244 acres—^representing nine migratory-bird refuges. 

Musk Oxen Reintroduced into Alaska 

In the summer of 1930, 34 musk oxen were obtained by the Biologi¬ 
cal Survey through a dealer who captured them in nortiioastern 
Greenland.. After their sea voy^e to New York, by way of Norway, 
they were held in quarantine a little more than a month as a pre<*au- 
tion against the introduction of diseases that might be inimical to 
other species, wild or domestic. They were then taken by rail to 
Seattle, Wash., by steamer to Seward, Alaska, and again by rail to 
the bureau’s reindeer experiment station near Fairbanks. Musk oxen 
formerly occurred in Alaska but disappeared previous to the oecupa- 
tion of their range by Europeans. 

Control of Injurious Wild Animals 

In the interests of all brjmehes of agriculture, forestry, and game 
protection the Bureau of Biological Survey has cooperated for more 
than 15 years with State and other organizations in work for the con¬ 
trol of predatory wild animals and injurious rodents. A special 
program of control drawn up by the department to cover a 10-year 
period and authorized by Congress dxuiug the year will make more 
effective the work as already organized. It will also enable tlie Bio- 
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logical Surv^ey more adequately to conduct and supervise control 
operations. The leadership of the department in this work has been 
requested and encowaged by State and other agencies, and the funds 
made available fram such soui-ces for e^endittne under the direction 
of the Biological Survey have been far in excess of those provided for 
the purpose from the National Treasuiy. 

HOME ECONOMICS 

The woi’k of the Bureau of Homo Economics during the past year 
was adjusted so far as possible to meet the needs of homes with in¬ 
comes reduced by the drought and unemployment. Advice and as¬ 
sistance to home makers were furnished through con-espondence, radio 
broadcasting, press releases, and printed bulletins. These efforts were 
designed to serve household needs, to improve standards of living, and 
to promote wise use of agricultural products in the home. The program 
included special studies in low-cost diets, the preparation of food 
guides for use of extension workers and others in the drought areas, 
and the dissemination of facts as to cheap sources of “protective 
foods,” especially those containing the factors that prevent pellagra. 
Thousands of charts and leaflets were distributed for this purpose. 
In response to a call from the women’s division of the President’s 
Emergency Cominittee for Employment, similar service was e.xtended 
to families with incomes reduced by unemployment. Recipes for 
low-cost diets were W'orked out and distributed. 

In cooperation with other institutions the bureau studied the 
selection of food for cliUdren. A report has been prepared indicating 
the part the nuraery school can plajr in providing ademiate meals for 
children from 2 to 6. Another publication, Food for Children, based 
on an experiment in child feeding at the Washington Child Research 
Center, has been issued. 

The bureau participated in the work of the White House Conference 
on Child Health and Protection. It is represented on the planning 
committee of the President’s Conference on Home Building and Home 
Ownership, which is collecting data that should be of great value in 
bettering housing and home-living conditions. 

Study of Consumer Needs 

Diet ary surveys of different population groups are m progress. The 
records, showing consumption trends, are checked against nutritive 
needs to guide both production and consruner demand. Other investi¬ 
gations deal with the quality of agricultural products. Tests of the 
palatabUity of meat as affected by different production factors and by 
different methods of cutting, handling, or cooking are conducted in 
cooperation with tlie Bureau of Animm Industry and the Bureau of 
Agricultural Economics. The meat used is produced at State agri¬ 
cultural experiment stations. The effect of breeding, fertilization, ^d 
stor^e upon the cooking quality of potatoes is tested in cooperative 
studies with the Bureau of Plant Industry and the Bureau of Chemis¬ 
try and Soils. Comparative cooking tests on eight native-grown varie¬ 
ties of rice have shown different lengths of time for satisfactory cook¬ 
ing, thereby lending support to the contention that varieties should 
not bo mixed for marketing. 
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Studies of Fabrics 

Studies of fabrics deal mth the wearing qualities of household ma¬ 
terials manufactiu’cd from different grades of cotton and wool. Sheets 
and blankets manufactured from different grades of these matejials are 
tested under controlled conditions of constant use. 

Textile-utilization exijeriments wore continued to dotormino now and 
more satisfaclorj uses for fibers grown in tliis country. The rosuhs 
were made available in popular publications. A fanners’ bulletin on 
window curtaining, a leatlet on slip covera, and another on furnishing 
living rooms wore prepared to en^urage a wider use of cotton mate¬ 
rials, as well as to help farm families in improving their homes. 

Basic Research 

Investigations were continued regarding the standaid of living of 
families on mai^nal farms in the Appalachian liighlands. Infomia- 
tion thus obtained was coiTelated with facts regarding tho size and 
sources of family incomes, the types of soil farmed, the uses made of 
land, and the character of the schools and other community facilitios. 
Preliminary reports wore pie.soiited at a conference with the extension 
service of the Univeraty of Kentucky, and at a meeting of the Ken¬ 
tucky Home Economics Association. A second survey was begun in 
June* in Grayson County, Va., an Appalachian community of a some¬ 
what different type. 

A study of the food supply of 73 famihos on marginal farms in South 
Carolina, where pellagra is prevalent, compared tlie food habits of 
families that had escaped the disease with the food habits of families 
that had not escaped it. It also mcluded comparisons with families of 
similar economic status and similar diet in moimtain regions of Ken¬ 
tucky. The study showed the beiielicial effects of admng different 
amoimts of certain peUagra-preventive materials to the diet. 

_ The use of wheat germ and rice polish is recommended in commrmi- 
ties where the diet commonly lacks viiamins B and G. These prod¬ 
ucts, however, tend to giw rancid under the usual conditions of 
storage, and their use is consequently limited. Accordingly a method 
was sought whereby the home maker might retard the tendruioy. It 
was found that wheat genu and rice polish may be i>rescrved by 
heating them for 9 or 10 minutes in a K-inch layer at 190° C. Eoi'tnulao 
were worked out for enriching corn meal wilh dried sldm milk or a 
combination of dried skim milk and whentgenn or rice polish. Wheat 
germ is as rich in vitamin B (the antincmitic vitamin) as yeast, and 
one-half to one-thii’d as rich in the antipcllagra vitamin G. ()otton- 
seed tiom, slightly less rich in both vitamins, would afford ample 
amounts of the peIlaj;ra-proventive factor for most diets, if used in the 
quantities found desirable for baked products. 

Experiments wdth meat held at different temperatures showed that 
the development of bacteria advances markedly at temperature above 
50° F., and that meat should be kept at the same low temperatiu'o as 
that recommended for milk (45° or below). 
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FOOD AND DRUG ADMINISTRATION 

The Food and Drugc Administration, a separate bureau of the de¬ 
partment, is charged with the duty of enforcing the food and drugs 
act, the insecticide act, the tea act, the naval-fatoros act, the import- 
milk act, and the caustic-poison act. 

The indepeadent-bureau status ofrthe Food and Drug Administra¬ 
tion is emphasized hero because a mistalen idea prevails in some 
quarters that analytical work incident to the enforcement of these 
various laws is performed by another bureau of the dopartnjent, ad¬ 
ministrative details alone being centered in the Food and Drug Ad¬ 
ministration. A natural inference from such a misunderstanding 
would be that the re^latory operations are subject to divided con¬ 
trol, a situation •which obviously "would be conducive to bad admin¬ 
istration. ^ SI 

June 30,1931, marked the twenty-fifth anniversary of the passage of 
the food and drugs act. Since the measure ■was passed, revolutionary 
changes in the food habits of Americans have taken place. Manu¬ 
factured foods have bcc/ome a stable and highly important item in the 
diet of those who live on the farm, as well as of those who dwell in 
cities. The progressively mcreasing demand for commercially pre¬ 
pared foods has effected marked changes in manufacturing methods 
and broiight into the field large numbers of new manufacturers. TMs, 
and an increasing expansion in the drug and medicine manufacturing 
trades, have tliro'vra a hea-yy burden on the Food and Drug Adminis¬ 
tration. Necessarily limited in pemonnel and working funds, the ad¬ 
ministration has concentrated on types of ■violations which endanger 
the public health and constitute serious economic frauds upon the 
consumer. While various attempts to "WTaken the act have been un¬ 
successful, and while in general the broad terms of the measure have 
been remarkably effective, the experiences of the last 25 years have 
clearly sho"wn that the measure in its present fonn does not insure all 
the safeguards to the American consumer that its framers presum¬ 
ably intended. Consequently the department expects to recommend 
dcairablo amendments to the act. 

Prosecutions and Seizures 

In the course of import and interstate operations xinder the food 
and drugs act during the fiscal year ended Juno 30,1031, the adminis¬ 
tration collected aiul examined 31,859 samples of foods and drugs, 
l^secutions and seizures under tho law numbered 991 in the case of 
foods, 885 in the case of dnigs, and 101 in tho case of livesloek feeds, 
totaling 1,977 actions. Import inspections resulted in tho passing of 
4,899 shipments of food and 1,842 of drugs, while 2,469 shipments of 
food and 1,321 of drugs were detained. Since tlio passage of the law 
more than 18,000 legal actions have been instituted, involving both 
tho seizure of offending goods and the prosecution of shippers. 

McNary-MaiJes Amendment 

New tasks were imposed upon tlio technical forces of the adminis¬ 
tration by the passage on July 8,1930, of the McNary-Mapes amend¬ 
ment to the pure food law. Since no special appropriation was made 
for carrying on work under the amendment, many technical invest!- 
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gations of the administration were temporarily forced into the back¬ 
ground following the passage of the measure. The formulation of 
standards of quality and of condition and fill of container is necessi¬ 
tated by the amendment. Six important classes of caniu'd foods were 
chosen for preliminary work. These were peas, pcaclios, pears, apri¬ 
cots, cherries, and tomatoes, for all of which standards wore promul¬ 
gated during the year. The desimiatitm "Below IT. S Staiulard. fjow 
Quality, but not'Illegal” was adopted for rise in lalx'ling substandard 
products. 

Com Sugar Under the Food and Drugs Act 

On December 26, 1930, a decision defining the status of corn sugar 
(dextrose) imder the law was annoimced in the following terms: 

Corn sugar (dextrose) when sold in packages must bo labeled as such; when sold 
in bulk must he declared as such; but the use of pine lefiued corn sugar as an 
ingredient in the packing, preparation, or processing of auv article of food in 
which sugar is a recoguized element need not be declared upon the label of any 
such pioduct. 

Nothing in this ruling shall bo oonstruoil to pemrit the adulteration or imitation 
of any natural product, such as honey, by the addition of any sugar or other 
ingredient whatever. 

In order to bring the existing defimtions and standards for food prod¬ 
ucts into conformity with this decision, the definitions and standards 
as previously published were revised. 

Offenses Involving Public Health 

Foods may become dangerous through contamination with poisons, 
through the development of certain forms of bacteriological decompo¬ 
sition, or tlmough the presence of disease germs. To-day, such con¬ 
tamination is rare in commercially packed foods. The increasing effi¬ 
ciency of commercial food-manufacturing methods in the United 
States is illustrated by the fact that in the last two fiscal years the 
administration has encountered no cases of botulism attributable to 
commercially packed food. 

The canning of prunes, an expandii^ industry iu the Pacilic North¬ 
west, necessitated some control by Goveraraent agents. The 1980 
pack, 660,000 eases, was considerably smaller than that of 1929, due 
to unfavorable weather. The harvest season for pniuos in the Pacific 
Northwest generally comes in September, and at that time last year 
continued rains and cloudy weather were responsible for Hie rapid 
development of brown rot which infected approximately 40 per cent of 
the crop ^d caused heavy losses to the indust^. The heavy infesta¬ 
tion required immediate regulatory action. Officials collected 49 offi¬ 
cial and 108 investigational samples for examination. This resulted in 
20 seizures, involving about 4,500 cases of canned prunes. 

A signffioaut legal action concluded during the year involved the 
interstate shipment of approximately 43,000 cases of canned salmon, 
foimd to be partly decomposed. Following seizures of the goods, 
criminal prosecution was instituted, and the Federal judge of Seattle, 
Wash., imposed fines of $350 and $300 upon the two ofmndiug ship¬ 
pers, at the same time expressing re^t that the limitations of the 
statute prevented the imposition of jail sentences. 



THE PAST YEAR IN AGRICULTURE 


89 


Actions Involving Drugs 

The Food and Drug Administration tries to protect the public 
against patent medicines bearing curative claims far in excess of their 
actual itierit. Fraudulent claims made regarding the curative value 
of an illegal remedy have always been regarded by the department as 
a definite public menace. Dming the past fiscal year 570 seixurcR of 
falsely and fraudulently labeled proprietary medicines were made. 

During the calendar year 1930, 6,189 cans of anesthetic ether were 
examined. Of these, 313 were found not of United States Pharmaco¬ 
poeia quality; 82 lots were libeled. A 5-yoar campaign against impure 
or low-quality anesthetic ether has resulted in a marked improvement 
in the quality of this important product. Of 470 cans examined in 
1926,162, or 34 per cent, were formd to be low in quality and unfit for 
anesthetic purposes. Only 5 per cent of the cans examined in 1930 
were found to fall in that class. 

Worthless Veterinary Preparations 

Progress has been made in the department’s efforts to protect the 
farmer against ineffective veterinary remedies. Interstate commerce 
has now been cleared of preparations falsely and fraudulently labeled 
as having therapeutic value in contagious abortion of cattle, hog 
cholera, and tuberculosis of livestock. Careful surveillanen was main¬ 
tained over proprietary veterinary preparations labeled as having 
therapeutic value for other diseases of farm livestock and poultry. 
Internal parasites are of considerable economic importance to the 
farmer in that they out down the producing ability and thus the value 
of hb animals. Critical tests of a number of vermifuges were made. 
An important case, involving a group of veterinary preparations 
falsely represented as treatments for black tongue, distemper, and 
running fits of dogs, was concluded at New Orleans when the Govern¬ 
ment secured a verdict in a contested action. 

Other Regulatory Activities 

Nearly 1,500 insecticides and fungicides vere examined and, when 
necessary, submitted to field tests. Thirty cases, representing appar¬ 
ent violations of the law, were reported to the Department of Justice 
for criminal or seizure proceedings. Disposition of 447 cases involving 
misbranded inscoticidos and fungicides was made. When the mis¬ 
labeling was called to the attention of tho manufacturera, they 
voluntarily made the necessary changes, making it unnecessary for 
the Government to resort to legal action. Many now combinations 
in insecticides and fungicides appeared upon the market during the 
year, requiring considerable laboratory analysis and testing. 

A countjy-wido survey, b<^un in 1928, of products subject to tho 
caustic poison act was completed. At the close of the fiscal year 
1931, 70 per cent of the many thousands of labels encountered were 
in exact compliance vith the requirements of the law. During the 
year 1 seizure under the act was instituted, and 16 additional oases 
arc in the course of development. 

Under tho service features of tho naval stores act the department’s 
classifiers graded 181,429 bairels of rosin. The coUeetions for this 
service work, which were turned over to tho United States Treasuiy 
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as miscellaneous receipts, amounted to $13,913.62. Two prosecutions 
covering definitely willful violation of the naval stores act wore 
terminated successfully. 

The quantity of tea offered for importation during the fiscal year 
1931 was 87,091,330 pounds, an inoi’easo of about 2,.>00,000 pounds 
over the total impovtationb for the fiscal >oar 19j50. filiglilly over 
40,000 poun^ were rejected, this being only 0.0.57 per ei'nt of tho 
total quantity offered for entry. 

Enforcement of the import milk act is centereil at Jiousof, PoinI, 
N. T., in the heart of tho section through vihieh most of the milk 
from Canada entera the country. As a I’esult of faiin and plant 
inspection work provided for under the act a change for the better 
has taken place in the sanitary condition of dairy farms, and in plant 
practices. This improvement was rellected in importations of milk 
and cream of a uniformly high quality. Many of tho plants under 
supervision have installed a definite farm-inspection and milk-testing 
syotem as a routine practioo. During the fiscal year 1931, 170 plants 
and 1,756 dairy fiitins were inspected. Products from 143 dairy 
farms were embargoed, and 50 foreign fanns wore released from 
previous embargoes. One hundred twenty-five permits to import 
were renewed. 


TRADING IN GRAIN FUTURES 

Trading in w'heat futures in the United^ States showed a sharp de¬ 
crease as compared wdth such activity during the previous fiscal year. 
Tho total volume of trading on all exchanges designated contract mar¬ 
kets under the grain futures act of 1922 amounted to 10,063,139,000 
bushels during the year ended Juno 30, 1931. While this is nearly 50 
per cent less than the volume for the previous year, when total sales 
aggregated 19,606,790,000 bushels, it nevertheless exceeds the low 
record in 1923-24 by about 38 per cent. 

Decreased activity in wheat futures was due in part to tho shifting 
of speculative interest to com, where a short crop and a closer adjust¬ 
ment between supply and demand furnished givator incentive to spec¬ 
ulation. This was reflected in a 50 per cent increase in the volume of 
trade in com futures over that of the previous year. Trading In 
corn futures during tho fiscal year ended Jimo 30, 1931, amounted to 
5,-506,123,000 bushels, as against 3,667,885,000 in 1929-30. The last- 
named figure, however, was the smallest of record and showed about 
half as much trading as was done in 1924-25 and in 1927-28. 

Some of the decline in trading in wheat futures resulted from tho 
stabilization activities of the Federal Farm Board, in that specula¬ 
tion was naturally reduced in the December, March, and May futures, 
which were supported by the Grain Stabilization Corporation. Not 
all of tho decline, however, can be attributed to that cause. Tho un¬ 
usually l^e stocks of wheat, a limited foreign demand accompanied 
by declining prices, and the unsettled condition of the stock market 
and businesB generally throughout the world had a marked effect in 
minimizing speculative interest of all kinds. In this connection, it 
may be noted that while trading in all grain futures combined during 
the year ended June 30,_ 1931, was 17,034,201,000 bushels as against 
24,999,650,000 the previous year, a decrease of about 32 per cent, 
the decrease in the trading in securities on the New York Stock 
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change during the same period was even greater. The number of 
shares sold from July 1, 1930, to June 30, 1931, amounted to about 
667,000,000 as compared with 1,080,000,000 the previous year, or a 
docroaso of about 38 per cent. 

Though the volume of trading in wheat futures during 1930-31 was 
relativefy smallj the amount of open contracts reported to the Grain 
Futures Administration by membei-s of contract markets was laige. 
This contrast is largely explained by the heavy stocks that were car¬ 
ried fomard and hedged. It appears that the hedges were absorbed 
and c^ried mainly by^ the so-called general public and by the Grain 
Stabilization Corporation, which bought large quantities of wheat in 
the futures markets and took delivery. The general public composed 
of small traders is usually fotmd on the buymg side. It was on the 
buying side last year, when prices were declining. _On the other hand, 
the so-called large professional tradeire operated primarily on the short 
side. This may have reflected superior judgment on their part, but it 
certainly added to the load on the bear ride of the market. Hedgers, 
however, had a fair measure of protection during the year owing to 
the prevailing favorable relationships between cash-grain prices and 
prices in the futures markets. 

Stabilization Operations 

Special interest attaches to the results of stabilization operations 
conducted by the Federal Farm Board between November 16, 1930, 
the date when stabilization was authorized, and hlay 30, 1931, when 
the May future expired. These operations related to the 1930 wheat 
crop, and established the basis upon which most of that crop was sold. 
Prior to November 15, Chicago J^y wheat had sold slightly above the 
May wheat, but prices had steadily declined since the second week in 
August. The July future at Chicago continued to decline. It sold 
below 60 cents in March and again in April and May, 1931. The May 
price, on the other hand, was stabilized by the Federal Farm Board at 
above 80 cents throughout most of this period. After stabilization was 
discontinued the price of the July future declined to lower levels, and 
on the last day of July sold under 60 cents. Cliicago May wheat 
during January, February, March, April, and May was above the 
lAvorpool price by from 15 to 20 cents a bushel. Normally, when the 
United States has an exportable surplus of wheat, the Chicago price 
is below the Liverpool price. Besides being held at n higher level 
during the stabilization period, the May fuUire was kept within a very 
narrow I’ange of fluctuation. The average daily range from Novem¬ 
ber 15 to May 30 in the May future was only half a cent a buslxol, 
whereas in the July future the average daily range was 1% cents. In 
the dominant futures from May 1,1930, to November 15,1930—that is 
to say, in the five and one-half months preceding the board’s stabili¬ 
zation operations—the average daily range was 2% cents. It is thus 
obvious that much of the 1930 wheat crop brought prices considerably 
higher than the prices that would have ruled had the Federal Form 
Board not enters the market. 

Action Needed to Correct Abuses 

Grain exchanges and grain-futures markets play an important pai‘t in 
our marketing system. The hedging facilities which are offered mill- 
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ers and dealers generally serve useful purposes, and, on the whole, those 
markets function efficiently. Action is required, however, to elimi¬ 
nate certain abuses. I referred to this matter in luy annual report 
last year and wish to reaffirm here what I then said. Legislation to 
strengthen the present grain futures act seems desirable, to eliniinate 
shaip practices in the handling of cu.stomers' orders, and to alford a 
safe and sure means of control over the purely speculative trading of 
large operators. Under existing conditions the luirestrieted opportu¬ 
nity to buy or seE futures enables largo tradera at times to take advan¬ 
tage of technical sitiiations to the disadvantage, not only of producers 
and cash handlers of grain, but of the small traders composing the 
general trading public. Small trader’s are necessai’y to maintain a 
liquid futures market. They should be guaranteed fair play and a 
fair chance against those with largpr means. This is said not to encour¬ 
age speculation but to emphasize the necossLiy of making the future- 
trading system equitable. It should extend equal opjiortunity to all 
traders so that its benefits may flow as directly as possible to the pro- 
ducera of grain and the handlers of actual grain and grain products. 
Existing legislation does not give the Federal Govemment authority 
to limit excessively large speculative lines or to limit short selling cal¬ 
culated to demoralize prices. 

EXTENSION SERVICE 

Supplementing sources of farm income and maintaining as good a 
standard of livii^ on the farm as possible with the income in hand 
were the chief problems to which extension workers gave attention this 
year. Price-breaking surpluses of wheat and cotton necessitated 
large productiorr adjustments. The development of new sources of 
income became imperative. Supplemental hues of production had to 
be considered and adopted. County extension agents were constantly 
busy studying the situations in which producers found themselves 
individually and collectively. Reliable and practical information from 
State agricultural coUeges and the department was in pressing demand. 
Consulting with farmers as to their operations is not a new activity of 
extension agents. Crop adjustments have been made with the aid of 
extension workers in many coimties and in entire States. It is a recent 
development, however, for the entire force of the cooperative extension 
service to direct its attention largely to problems of agricultural ad¬ 
justment the country over. Extension problems this year were more 
numerous, more complex, and more widespread than ever before. 

The Camoniia Extension Service reported striking results from a 
10-year campaign to put dairying on a sound and profitable basis. 
Production was so increased in volume and efficiency that California’s 
dairy industry in 1930 had a gross income $26,000,000 greater than 
that of 1920. The campa^ was undertaken foUowing a thorough 
study of the industry’s requirements, prominent among which was 
greater stabOity. The objectives were outlined, and the work was 
conducted steadEy to a successful issue. 

Extension workers this year helped producers throughout the coun¬ 
try to map out programs. Where it seemed advisaWe to curtail «r 
abandon a line of production, substitute crops or enterprises were con¬ 
sidered. Many farmers were encouraged to develop new activities. 
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They undertook in increased numbers to grow home and farm sup¬ 
plies as much as possible and to build up reserves of feed, seed, and 
livestock. North Carolina produced $20,000,000 worth of food and 
feed more than in 1930. This is an outstanding example of the advan¬ 
tages obtained. The farm women and girls of that State are credited 
with putting up 2,250,000 quarts of home-grown fruits and vegetables 
in the past season. 

Soil-Improvement Systems Adopted 

In many districts definite systems of soil improvement were adopted, 
wood-lot and forest-area developments were started, and minor cash 
enterprises were laimched to make up deficiencies in the income from 
major crops. Closer attention was given to the grading, pooling, and 
selhng of marketable crops. Existing cooperative-marketing associa¬ 
tions were strengthened and new ones oiganized. The establishment 
of credits on a sound basis was promoted and the use of credit encour¬ 
aged where adequate returns could be expected. In this last effort 
local bankug institutions and bankers’ associations cooperated. 

The department and the State agricultural colleges speeded the 
assembling of economic facts applying to local conditions. At a series 
of four regional conferences. State and Federal extension workers and 
economists considered available data. State workers returned to their 
own fields better equipped to aid in appraising local situations. At 
local conferences producers were helped to plan their individual farm 
programs. To strengthen this work 120 economic workers were added 
to the extension forces. 

Home demonstration agents assisted farm women and ^Is in pre- 

S axing and selling suiplus garden, poultry, and dairy products. The 
evelopment of home mdustries progressed. More than 200 operators 
of roadside markets attended a conference held in New Hampshire 
at the instance of the State extension service. The West Virginia 
Extension Service b^an the promotion of attractive tourist homes and 
supplemental home mdustries as sources of mcome to farm families. 
Farm women and girls were helped also in the economical buying of 
suppliesj in the preservation of home-^x>wn foods, in the makmg and 
remodelmg of garments, in the refinishing of furniture, in the makmg 
of inexpensive improvements in the house, and in the planting and 
care of flowers and shrubbery. No other phase of home-demonstra¬ 
tion work met with more appreciation than that resulting in the beau- 
tifymg of the home and its surroxmdmp. 

Boys and girls joined in the general effort to augment farm incomes 
and maintain farm living standards. More than 845,000 were enrolled 
in 4-H clubs, m which, imder the supervision of extension agents, 
they studied and demonstrated efficient farming and home making. 
The growing of cotton, com, potatoes, and other v^etables and the 
care of calves, p^s, and poultry gave them trainizg in production and 
marketmg. Then: activities induded preserving fruits and vegetables, 
cooking and serving meals, making and remodelmg dotfamg, and 
furnishing and decorating rooms. 

The field force employed in extension work on June 30,1931, totaled 
6,179 persons, an increase of 219 over the number last year. In the 
counties 2,382 county agents, 234 assistant agents, and 167 negro 
100446“—32-7 
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agents were employed. The home economics staff included 1,241 
county home demonstration agents, 36 assistant agents, 10 urban 
agents, and 123 negro agents. Two hundred and eighteen count;y club 
agents and 33 assistants devoted full time to 4-H clubs. Practically 
afl county extension agents gave some time to boys’ and girls’ clubs. 
To reenforce the efforts of county extension agents and to assist in 
dealing with specialized problems there were 1,222 extension special¬ 
ists stationed usually at the State agricultural coUoges. The admin¬ 
istrative and supervisory staff in the States numbered 496 persons. 

Appropriations for Extension Work 

Federal appropriations amounting to $6,192,936 wore allotted to the 
48 States and the Territories of Hawaii and Alaska for extension work 
under the terms of the Smith-Lever Appropriation Acts and $1,480,000 
was allotted under the terms of the Capper-Ketcham Act. A special 
appropriation of $1,000,000 for allotment to the States was made 
availaW by the Congress, primarily for extension work in economics 
and marketing. The direct Federal appropriation for extension work 
was $1,765,000, of which $1,550,000 was for farmers’ cooperative dem¬ 
onstration work and motion pictures, $15,000 for general administra¬ 
tive expenses, $120,000 for exhibits, and $70,000 for farm-forestry 
extension. The States, counties, and other agencies contributed 
$16,876,260 for cooperative extension work. The total of all these 
items available for cooperative extension work with the State agricul¬ 
tural colleges and for motion pictures and exhibits was $26,304,186. 

INFORMATIONAL WORK 

When times are hard for the farmer, technical and economic informa¬ 
tion that he can put to practical use becomes all the more necessa^. 
The department, consequently, increased its efforts this year to give 
the pubhe information developed by its research, service, and rota¬ 
tory activities. 

Increased funds, made available by Congress for printing and bind¬ 
ing, permitted increased publishing. Manuscripts sent to the printer 
totaled 1,737, as compared with 1,702 in the previous fiscal year. The 
number included several emeigency publications necessitated by 
drought and imemployment relief work. Publications are the perma¬ 
nent foundation of the department’s informational work. For years 
there has been considerable delay between the completion of a research 
project and the publication of the results; now tms gap is being nar¬ 
rowed. In the act creating the Department of Agriculture,^ Congress 
made the dissemination of knowledge by the department as important 
a duty as the acquiation of knovnedge. Evidence of the extent to 
which this function is being discharged is furnished by the demand for 
the department’s publications, which are not foisted upon persons who 
do not desire them, but are mailed only on request. Hence^ the fact 
t^t nearly 32,000,000 copies of various classes of publications were 
distiibuted in the last fiscal year indicates that the publication pro¬ 
gram is adapted to its purpose. Approximately 12,600,000 of the pub- 
fications distiibuted were faraiers’ bulletins, and 2,068,538 were leaf¬ 
lets. About 17,000,000 copies of technical, semitechnical, periodic^, 
and miscellaneous publications were issued. 
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Press Aids Departsoent 

It would be difficult to overvalue the help of the press iu dissem¬ 
inating agricultural information, particulany in times of economic 
disturbance, when speedy communication is essential. All scientific 
facts should be made known quickly. Economic information espe¬ 
cially demands almost instantaneous distribution. The press furnishes 
valuable aid in doing this. Press cooperation is particularly valuable 
in disseminating data about crops and markets. The press also de¬ 
votes much space to results gained by the department m production 
studies, in the control of animal and plant pests, in chemicd research, 
in meteorology, in forestry studies, m wild-life conservation, and in 
home economics. Though most publications have been forced by the 
depression to reduce their size, releases issued by the department seem 
to nave been used about as fully and widely as formerly. It is gener¬ 
ally recognized by the press, both daily and periodical, that the ma¬ 
terial issued by the department has practical value. This is shown 
by a growing demandj not only for press releases, but for articles by 
the department’s specialists. Press associations and syndicates carry 
such articles regularly. 


The Radio Service 

Important advances continued during the year in the department’s 
radio work, further enhancing the valuable service rendered agricul¬ 
ture by this new medium of communication. Radio broadcastingmahes 
availaole to the farmers much economic and technical information that 
mi^t otherwise not reach them or might reach them too late to be of 
fuff value. 

A new network program, originating on the Pacific coast and broad¬ 
cast in the Pacific ana mtermountain regions by 8 stations associated 
with the National Broadcasting Co., was started. In the last two 
years the department’s broadcasting has grown tremendously. In the 
early part of 1929, it issued one network program through 17 radio 
stations. It is now issuing two daily programs and one weekly net¬ 
work program through 55 radio stations. Two years ago it put out 
syndicate programs through 164 stations. * Simflar manuscript pro¬ 
grams now go to the audiences of 234 stations. 

Land-grant colleges are cooperating with the department in exten¬ 
sion broadcasting, and in surveying broadcasting requirements and 
possibilities. The projected Pederm-State extension program envis¬ 
ages daily 15-miaute S3mdicate programs broadest through more than 
260 cooperatmg commercial stations. One-third of the land-grant 
colleges themselves operate radio stations. 

It was found desirt^le in broadcasting to continue emphasizing eco¬ 
nomic information. The national farm and home hour, the western 
farm and home hour, and department programs on more than half the 
individual stations in the Umted States proved effective means of send¬ 
ing rush information to farm people throughout the country. Better 
cooperation between agricultural program makers and the nation’s 
broadcasters is desirable. Better correlation between Federal and State 
subject matter is also necessary. Both these ends are being sought. 
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WEATHER BUREAU 

Diminished precipitation last year and again thm year over large 
areas was reflected in river stages which in the main were low. Tms 
circumstance enabled the Weather Bureau to repair its river gauges 
and yeri^ zero points.^ It afforded an opportunity to strengthen 
the river-stage service in other respects. Some additional river-stage 
stations were established. Recent engiacoriug developments, includ¬ 
ing the building of fine roads and bridges, the development of water 
resources, and flood-protection work necessitate a more exact study 
of river stages and a more adequate flood-forecast service. The meas¬ 
urement of low-water stages, which formerly was relatively unimpor¬ 
tant, now must be done vnth extreme care. The Weather Bureau took 
advantage of the exceptional conditions prevailing this year to improve 
its facilities for nn airing these measurements. Important advantages 
are expected, particularly to river navigation, which depends mainly 
on the Weather Bureau for information about river stages and ice 
movements. 

Extensions were made by the Weather Bureau during the year in 
its daily weather service, principally in the facilities for-obtaining 
observations from ships in the North Atlantic, the South Atlantic, the 
Caribbean Sea, and the Gulf of Mexico. In accordance with inter¬ 
national a^eements^ more reports were received from ships of foreign 
r^stiy. Daily radio bulletins containing slw reports and observa¬ 
tions from representative land stations in Europe and Asia were 
received. This information was particularly welcome because 
weather reports from overseas previously had not been received regu¬ 
larly. Such reports are now coUected at the British Meteorological 
Office and transmitted to the United States Weather Bureau through 
radio stations at Rugby and Bar Harbor. Arrangements were made 
also for getting additional information on barome^c changes, on the 
time and character of precipitation, and on humidity conditions in the 
United States and Canada. 

To meet increasing demands for special forecasts for agriculture, 
aviation, and other interests, the Weather Bureau, with funds specially 
provided by Confess, bwan training forecasters. Candidates selected 
from members of the "V^ather Bureau were tai^ht how to prepare 
maps and interpret weather reports. They received special instruc¬ 
tion in meteorology, physios, and mathematics. After preliminary 
training in Washington, the class was distributed among field stations. 

Service for Air Navigation 

Follovring the passage of the air commerce act in 1926, the annual 
appropriations or the bureau have provided for notable extensions of 
its meteorological service in aid of air navigation. 

At the close of the fiscal year June 30, 1931, approximately 9,400 
miles of airways were provided vrith continuous, 24-hour service. 
This represented an mcrease for the year of about 3,400 nules. In 
addition, partial service (reports collected only for scheduled flights) 
was oigamzed for about 3,000 miles of new airways, making a total 
of about 6,000 miles partially served, or a grand total of about 15,500 
miles. 

Along vrith the development of this network of frequent current 
reports, a system of airways forecasts every three hours was organized 
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wiih an. extension duiing l^e jeax to three additional centers, Atlanta, 
Dallas, and Portland. With those previously organized at Cleveland, 
Oakland, Omaha, and Salt Lake City the country is well covered, 
except in the northern and southern Plains States and the extreme 
Northeast and Southeast. 

Airways service in Alaska was extended by the establishment of a 
station at Nome with facUities for making pilot-balloon observations. 
Airways stations were established also at a number of other points. 
These stations report on schedule for i>lane movements by radio, 
telephone, or telegraph. A number of airways stations were estab¬ 
lished in the Hawaiian Idands to make reports for interisland flying. 

Ten additional pilo^balloon stations were established during the 
year. One was established at Akron, Ohio, primarily to investigate 
the effect of wind gustiness on dirigibles. 

AGRICULTURAL EXPERIMENT STATIONS 

Through its OflSice of Experiment Stations the Department of Agri¬ 
culture maintains close relations ydth the agricultural experiment 
stations of the several States and with those of Alaska, Hawaii, Porto 
Bico, Guam, and the Virgin Islands. It is cooperating with these 
stations in more than 1,000 research projects, or more than 16 per cent 
of the projects in which the stations are engaged.^ This cooperation 
economizes effort, coordinates different investigations, and prevents 
dimlication of work. 

The Federal Govemmentcontributes annually about $4,500,000 to the 
experiment stations, whose total funds are approximately $18,000,000 
annually. Evidence of the value attached to these institutions is 
shown by the fact that their support from State md local appropria¬ 
tions and from donations and endowments has increased greatly in 
recent years. The money s]^ent annually by the stations comes to 
about $3 per farm in the Umted States. It is impossible to measure 
the money return, but it is unquestionably large. 

Besearcn in which the department cooperates with the stations 
covers national, regional, and local problems. It has to do with the 
needs of the farm home and with rural-community matters as well as 
with the production, distribution, and sale of farm products. The 
results are disseminated by colleges and schools of agriculture, as woU 
as in textbooks, treatises, and bulletins. Experiment station findings 
obtain wide publicity, also, through the rural press and the radio. 
They are translated mto farm practice especially through the exten¬ 
sion services of the different States. 

Activities of Insular Stations 

Special efforts were made during the last year, through the agricul¬ 
tural experiment stations of Alaska, Hawaii, Porto lUco, Guam, and 
the Virgin Islands^to improve agriculture and rural life conditions in 
these territories. The work was aided by certain important changes 
authorized by Congress and Iw local legislatures in the status of these 
stations. Under an act of Congress approved February 23, 1929, 
whereby the benefits of the Hatch Act were extended to Alaska, an 
experiment station was established in coimection with the Alaska 
Agricultural CoUege and School of Mines. A station operated by the 
department- at Fairbanks, Alaska, since 1907 was merged with the 
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new oi^anization. This change will extend the scope, effectiveness 
and application of the research and service work undertaken. It will 
also encourage local participation in the work. 

In Hawaii a consolidation of experiment station work under the 
joint supervision of this department and the University of Hawaii, 
which was provided for by an act of Congress passed May 16, 1928, 
brought about increased efiRciency and economy. This legislation, 
like wat passed with reference to Alaska, extended the beneiits of the 
Hatch Act and supplementary acts to Hawaii, 

A aimilftr measure approved March 4,1931, extended the benefits of 
the Hatch and supplementary acts to Porto Rico. Thm measure pro¬ 
vided for the coormation of experiment station work in the island in 
accordance with plans approved by the Secretary of Agriculture. The 
required coordination is under way. It will bimg about joint action 
by the Pederal authorities, the insular stations, and other agencies 
interested in improving the agriculture of the island. 

Federal research workers cooperated during the year with the 
experiment station in the Viigin Islands in efforts to improve agricul¬ 
tural conditions there. Important benefits are expected from a soil 
survey of a portion of St. Croix which was completed by the Bureau 
of Chemistry and_Soils. Studies were made to determine whether the 
bay-oil industry, in which the Viigin Islands formerly excelled, can be 
improved. Federal entomologists cooperated with authorities of the 
experiment station in a survey to ascertain whether the pink boUworm 
could be controlled and the cotton industry restored in the iriands. 

Aethtte M. HvnM, 
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ALFALFA-STEM Nematode In recent years the alfalft«tem 
/\ Causing Severe Damage nematode,_ Tylench/us dipsaci, has 
d. A in Some Western Areas appeared in certain areas of the 

Western States. Its ability to in¬ 
jure the crop severely has been demonstrated in almost every instance, 
the amoimtof damage sometimes being one-half to three-fourths of the 
crop. The heavier ^ losses 
occur on fields in which the 
alfalfa has been allowed to 
remain growing for five or 
more years, younger alfalfa 
growth seldom being severe- 
infested unless planted 
immediately after an old in¬ 
fested ci’op was removed 
from the same field. 

Description and Habits of 
the Stem Nematode 

The oiganism causing the 
disease is an active, slender, 
nearly colorless, eolUke 
worm averaging about one- 
twentieth of an inch in 
length. Its mouth beare a 
strong spearlike organ with 
which it punctures the plant 

tissues and makes an open- ___ 

ing through which it enters. 

Theopenmgisusuallyatthegrowingpointoftheshootor at theloaf axils. 

The nematodes pass the winter in a quiescent, inactive state in 
the small alfalfa produced in the fall and in the soil and rubbiA about 
the crowns. With the advent of spring they attack the first young 
shoots of alfalfa as soon a s they appear. Frequently theshoots are killed 
outright, but if they smwive the attack they become thickened, clublike, 
and deformed. (Fig. 1.) As the season advances these stems will be 
found to have swollen, blackened bases which break off easily when 

S uUed, and the interior will be found decayed. Such stems frequently 
ie after growing a foot or two high. Occasionally colonies of nema¬ 
todes become established a foot or more above the ground and cause 
swollen areas on the stems. (Fig. 2.) 99 



PiouEB 1.—Shoots from an mfosted plant showing the 
typical clubbod appoarance 
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Microscopic examination of an infested stem reveals thousands of 
nematodes in all stages of growth. Those that enter in the spring are 
usually, if not always, the preadult form, and after feeding for a few 
days they mature and mate, and egg production begins. The eggs 
hatch immediately, the young begin loeding, and the colony soon con¬ 
tains nematodes in all stages of growth. Several generations occur in 
a single season. ^ 

If the plant dies, most of the nematodes leave and migi*ate to sur¬ 
rounding plants if the soil is moist. Such migration is not possible 
through dry soil. For this reason, plants that once have been hoa vily 

infested may not contain nem¬ 
atodes if examined after they 
have died. 

Appreciable injui’y the fiufst 
year of infestation is uncom¬ 
mon unless unusually largo 
numbei's of nematodes arc 
present, but in the second 
year the killing of the shoots 
and the subsequent decay of 
of the crown may weaken the 
the plant rapidly. However, 
it may survive for many years 
depending upon its vitality, 
the fertility of the soil, and the 
severity or the infestation. 

Appearance of Infested Fields 

Infestation usually first ap¬ 
pears in small areas and is in¬ 
dicated by stunted or dying 
plants, rfho size of the dam¬ 
aged area increases year after 
year, especially in the direc¬ 
tion of vator (low. This is a 
marked feature in irrigated fields. Injiny is usually most prominoiit 
in the first cutting of alfalfa, for the cool, moist spring months appear 
to be more favorable for the nematodes. Later in the season it may 
be difficult to find typically infested shoots. 

Control 



Fk.i rc 2 — Vltalfa pi int infested with stem nematode 


Crop rotation is the only known method of control under ordinaiy 
field conditions.^ Under a systematic crop rotation in which alfalfa is 
allowed to remain not over thi*ee or four years, there is less danger of 
serious loss. When an alfaKa field becomes infested to a point whore 
serious loss occurs, it should be plowed up and planted w ith other crops 
for at least two or three years, care being taken to^ eliminate all alfalfa 
plants and weeds. Suitable crops for rotation include sugar boots, 
wheat, com, barley, beans, and peas. 

Fortunately the alfalfa-stem nematode, so far as known, does not 
adapt itself readily to other plants in this country, but in certain for¬ 
eign localities it has been foimd to infest oats, pota toes, and clover seri¬ 
ously. Therefore, 'while the nematode may not attack those crops in 
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the Western States, it is advisable not to use them in a rotation on an 
infested alfalfa field if others in the list of suitable plants can be grown 
advantageously. 

The most common means of transportation into a locality is infested 
seed that canies the nematodes in dirt and fragments of infested stems. 
To prevent introduction of the nematodes into clean fields only well- 
cleaned seed should be used. Seed that has passed through the cleaner 
two or three times is much less likely to cairy nematodes. 

Distribution from infested areas to neighboring fields occurs through 
the movement of hay, soil, machinery, and irrigating water. There¬ 
fore, when once an infestation is located, care ^ould be exercised to 
avoid spread. 

Gerald Thorne, Bureau qf Plant Industry. 


B EE-CULTURE Research In the spring of 1931, the Pacific 
Recently Inaugurated Coast Bee Culture Field Station of 
on the Pacific Coast the United States Bureau of Ento¬ 
mology was established in the new, 
fireproof Animal Science Buildup oi the College of Agriculture, 
University of California, on the university farm at Davis, ^ Calif. 

At this station it is planned, not only to undertake problems in bee- 
keepiug which pertain to Califomia, Oregon, Washington, Nevada, 
and Arizona, but also to include such other research of general impor¬ 
tance to the industry as can best be studied on the Pacific coast. 



JjKirniLa 1,000 (olony api ury wliith w is nio\ofl into Mio Poitcrvjllo, OtillL, orange area foi the 
orange honey How; 2') 0(X) colonies were moved into this aiea for a few week^ 


An increasing doinnnd for research in beekeeping has accompanied 
the changes in agriculture in the groat honey-producing territory of the 
Pacific coast. New problems confronted the Deekeeper as the ranchos 
turned from the production of beef to wheat, then to alfalfa, and more 
recently to cotton and deciduous and citrus fruits, or to vegetables and 
seeds. Associations of beekeepers felt that Federal research was 
necessary, and the new station was established to meet this need. 

The station is now attacking basic problems confronting the indus- 
tiy, thus laying foundations for detailed research. Studies of the 
economic aspects of the beekeeping mdustry and of the relationship 
between beekeeping and the production of fniit are being made. ^ Con¬ 
ditions are being investigated to ascertain why beekeeping is carried on 
with profit in sonic PacSlc coast districts and why it is not profitable 
in other districts. This necessitates a study not only of pipdiiction 
and distribution of beekeeping products but also of beekeeping man- 
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agement, of the distribution of nectar-sccreting flora, and of weather 
and soil conditions, as all these factors have definite and impoiijant 
influences on the income which a beekeeper may derive from his 
business. 

Relationship Between Beekeeping and Fruit Growing 

Recognition of the important r61e played hy the honeybee in pro¬ 
duction of crops of fine fruit has brought about increased use of bees 
for pollination. The relationship between beekeeping and fruit¬ 
growing is not yet clearly undemtood either by the beekeopei*s or by 
the fruit growers. The two activities should be of mutual benefit, but 
there are a number of problems, such as the use of poisonous insecti¬ 
cides and the belief in some quarters that the honeybee is one of the 
agents in the spread of fire blight, which for the time being complicate 
Ihe issue. 

Some important tasks of the station, therefore, will be to work out 
satisfactory practices for pollinating orchards in sections where heavy 
losses of bees from poisoning may be expected, and to determine exactly 
what part honeybees play in the dissemination of fire blight, as well 
as to prepare standards of strength and number of colonies. 

With the establishment of the new station, the honey producers in 
the great beekeeping territory of the Pacific coast, who have been more 
or less isolated from direct contact with the research conducted by the 
Division of Bee Culture, have been given an opportunity to take up 
their problems directly and with little inconvenience. 

E. L Sbchkist, Bureau oj Entomology, 


B EEF-CATTLE Finishing by Texas, with a colorfifi history as a 
Supplementing Pasture beef-producing region, is now 
Is Increasing in Texas undergoing a rather noteworthy 

change in the tendency toward 
finishing cattle by supplementing pasturage with other feeds. 

^ Preparing cattle for market other than with pasturage is compara¬ 
tively new to Texas stockmen. There is little cattle-feeding tradition 
in the State, and this is particularly true of those regions which have 
been recently released from cattle-tick quarantine. 

There must be recognized a distinction betw'een farm feeding, which 
is a recent movement, and the feeding of cottonseed meal and cotton¬ 
seed hulls at or near cottonseed-oil mills, a practice which lias been 
carried on for many yeai*s. Meal and hull feeding is of a sporadic type, 
however, in that few of the same men feed meal and hulls every year. 
It usually happens that a cattle owner for one reason or another con¬ 
ceives the idea of sending some of his cattle to an oil-mill feed lot for 
fattening. These cattle are often the culls of the herd and as such 
may include old cows with calves, cull yearlings, and some old bulls. 
At times uniform herds of good-quality aged steers are thus placed on 
feed, but as a general rule the cattle fed on meal and hulls are of poor 
quality. 

Surveys Show More Cattle Fed 

The movement toward feeding cattle on the farms of the State is 
only about 3 years old. A recent survey report by county agents in 88 
counties indicated that 607 feeders were finishing 70,088 head of cattle, 
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of which 70 per cent were calves. A decided upward trend in the num¬ 
ber of farmers who utilized home-grown, feeds in finishing cattle during 
the feeding period of 1930-31 is sho-vm in this report. A similar survey 
made tho previous year showed feeding of cattle in only 50 co\mties,in 
which 211 feeders were finishing 40,000 head. Analysis of the 1929-30 
report showed that more than half of the cattle were being fed by com¬ 
mercial feeders, mostly in the vicinity of Fort Worth, wh^ercas the re¬ 
port for 1930-31 showed that three-fourths of tho cattle were being fed 
by farmers and ranchmen. 

A study involving 60 cattle feeders in the central Texas blaokland 
belt showed that of the 8,540 cattle on feed 51.2 per cent were calves, 
38.5 per cent were yearlings, and 10.3 per cent were older cattle, includ¬ 
ing cows and 2 to 4 year old steers. Most of the calves fed w'ere of good 
quality. Approximately 50 per cent of these calves, however, were 
sent to market unfinished and as such wore resold as Stockers and feed¬ 
ers. Several factors contributed to this situation, one of which was 
lack of experience in feeding cattle for market. The financial results of 
the last two seasons of feeding have seiwed to emphasize the necessity 
of low-cost gams. 

Promising Feeding Systems 

Feeding demonstrations involving the use of various roughages, 
grain sorghums, coni, and combinations of these feeds with cottonseed 
meal have resulted in well-finished cattle, when the cattle were fed a 
sufficient time. Two methods of producing marketable finished cattle 
in Texas give particular promise of being successful. One is feeding 
yearling cattle on sorghum silage and cottonseed meal These cattle 
inay receive grain, in addition to silage and cottonseed mealj if their 
quality justifies the additional expense. The other method is creep- 
feeding calves to bo marketed either as fat slaughter calves or, with ad¬ 
ditional feeding in the dry lot, to be marketed with more weight and 
finish. 

John TI. Jonhs, Bvieau oj Animal InduMiy. 


B eef Cattle, if Vigorous, .Stockmen in the northern Great 
Can Be Wintered on Range Plains have long been confronted 
in Northern Great Plains with the problems of economical 

feeds and of methods of winter¬ 
ing breeding cows. These have been subjects of research by the 
State experiment stations and the Unilea States Department of 
Agriculture. Contributions have been made by these agencies con- 
ceming feed requhements and rations for feed-lot use, but informa¬ 
tion concerning wintering on the range is still very limited. Tho 
methods best adapted to any locality in this range country are largely 
controlled by severity of yeathor conditions, availability of gi-azing 
land, and the quantity of stored feed available. 

The northern Groat Plains comprise approximately 130,000,000 
acres of land in central and eastern Montana, tho western part of the 
Dakotas, and a small comer of northeastern Wyoming. This area is 
drained by tho Missouri River and its tributaries. The soil of the 
region, with the exception of eroded badlands, is generally fertile. 
Rainfall is tho limiting factor in range-grass and feed-crop production. 
The amuial precipitation ranges from about 13.8 inches at Miles City, 
Mont., to 16.8 inches at Ardmore, 8. Dak. 
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The lajad types of the region consist of 54 per cent grazing land, 13 
per cent grazing-forage land, 12 per cent farming-grazing land, 12 per 
cent farming land, 7 per cent national forest, and 2 per cent irrigalod 
land. The total grazmg land is approximately 74 per cent of the total 
aci’eage. Because of its location, climate, soil, and vegetation, this 
rcgi on is prim a rily a dapt ed to grazing; most o f t he crops f or v in 1 er feed 
must he aerived from na ti ve vegetationo r feed crops grownunder semi- 
arid conditions. Summer droughts, with subsequent shortages of 
water and range gi-ass for winter and summer use, oecur from time to 
time, as do severe winters with deep snow. This is a region, therefore, 
where feed and water reserves must be stored for periods of shortage. 

Older Animals Winter Best 

Stockmen in this region use various methods of wintering cows, the 
choice being influenced by the rosorn’ces of the ranch involved. Any 
method that will carry a cow in such a way that she can bo turned on to 
spring range in a strong vigorous condition at a minimum oxitlay of 
feed and expense is satisfactory. Calves and yearlings do not winter so 
well on the range as do older animals. Brooding cows and mature 
steers that carry good flesh can he economically wintered on the range, 
hut they will suffer loss in weight wliich, however, is regained later on 
summer grass. Cows from which calves have been wreaned in October, 
and that caixy good flesh w'hen winter weather anives, can lose from 75 
to 150 poimds during the winter and still produce normal calves. 
This is about the weight loss to be expected under average conditions 
where cows are wintered either on the range without supplement or in 
the feed lot with straw. These cows require more_attention and closer 
observation than cowrs or steera carried with a fair amount of supple¬ 
mental feed. The owner must bo able to recognize symptoms of weak¬ 
ness and should promptly move weak animals to a hospita,! lot where 
more abundant and nutntious feed is available. Cattle winteiing on 
the range require daily attention to prevent death losses. Falls mto 
deep washouts are common, and injuries occm’ more frequently on the 
range than in the feed lot. 

Natural Shelter Desirable 

Winteiing breeding cows and mature steers on the range involves a 
number of problems which must be given ctirefiil considorni ion if sat¬ 
isfactory results are to be obtained. In the first i)lace, grazing land 
selected for winter range should be protected from grazing during the 
previous summer season. This land should contain rough hills and 
draws for bed grounds and natural protection during storms. An ade¬ 
quate supply of water shoidd be available either fi-om streams or from 
tanks kept free from ice. Because of snow on the range, gi-azing cattle 
do not require water so frequently in winter as in smnmer, but they 
must not lack water. Salt should be put out near the water supply to 
induce liberal use of water. Winter range should be close to a winter 
feed supply in order that weak cows may be removed to the feed lot 
with as little trailing as possible. The area of range per cow required 
for a_6-month period should average from 10 to 40 acres, the area de¬ 
pending on the density of the sod, the growth of grass, and snowfall 
during the winter. Rough, broken-up ranges generally supply more 
winter grazing during periods of deep snow than flat, exposed areas. 
Snowplows can be used very effectively to uncover grass on level 
regions durii^ periods of deep snow. 
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Cottonse«l Cake as a Range Supplement 

Veiy satisfactory results have been obtained through the use of cot¬ 
tonseed cake fed, as a supplement, to covs on v inter range. This 
supplement increases the vinter cost, hou evei’, and its pipfitable use 
depends on thoseverity of the u eatherj condition of cattle, and quality 
of range forage. Nut-size cake, containing 43 per cent protein, is sat¬ 
isfactory where cattle aio fed on the gi'ound. A common and perhaps 
the most practical method of feeding the cake is to caixy it to the range 
on a pack hoi-bC and feed cattle in small groups with as little move¬ 
ment of the cattle as possible. A measure of known capacity is valu¬ 
able in obtaining an equal distribution of cake if the bunches of cattle 
are small. From 1 to 2 pounds of cake per head per day, or every 
other day, depending on the weather and condition of the cattle, is a 
common rate for feeding tlm concentrate. At theUnited States Range 
Livestock Expeiiment Station, Miles City, Mont., cows which were fed 
an average of 103 pounds of cake on the range diuing two mild winters 
(1929-30 and 1930-31) maintained theii* weight, whereas a similar 
gpoup of cows on the range without calco lost an average of 27.9 pounds 
a head. 

Range Wintering Results 

The hei d of Hereford breeding cows at the same station was carried 
on the range and in the feed lot through four winters, from 1926 to 
1929. The objects wore to determine (1) the percentage of cows in a 
breeding herd which, under avwage conditions, can be wintered on the 
range, (2) the effect of tho loss in weight during the winter, as affecting 
subsequent gains on grass tho following slimmer, and (3) tho effect on 
the calf crop as shown by tho number and weight at weaning time. 
This w^ork was carried out along practical lines; strong cows were kept 
on the i*ango all winter, and weak indi viduals wei’e brought to the feed 
lot at different periods during the winter. "Weak cows were kept in a 
hospital lot for a shoi’t period after removal from tho range until they 
ri'cupcrated and then were placed with the regularfeed-lot group, where 
straw and cottonseed cake w^cro tho principal feeds. A Innited quan¬ 
tity of alfalfa hay was fed with straw during one winter and a heavy 
feed of corn silage during a second winter. Toward the close of one 
winter cottonseed cake was fed for 30 days on the range. 

Tho range utilized during tho winter was iwigh but well supplied 
with forage and with naturally protected bed grounds. It had been 
liTOtected from grazing during tho preceding summer season. The 
area, appimimatcly 10,000 acres, greatly e.xcccded the grazing require¬ 
ments of tho cattle, as they trailed around constantly. Range forage 
consisted of western w'hea tgrass, gi'ama gi’ass, and needle grass. Water 
w as pumped by windmills and stored in tanks, which were kept partly 
free from ico by tho use of tank beaters. 

Cows on tho range all winter suffered an average loss in weight of 
80.8 pounds, wliieh was regained before the calves were weaned the 
next October. These cows were matm'ej only a small number were 
yo ung or very old cows. This range-all-winter gi’oup comprised 63 per 
cent of the entire brooding herd through a 4-ycar period. 

Cows on tho range and in the feedlot suffered an average ran^ 
weight loss of 77.3 pounds. They gained 47.3 pounds in the fwd Jot 
and, theivfore, suffered an avemge net loss of 30 pounds. This loss 
was also regained hy tho time the calves were wreaned in October. The 
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range-and-feed-Iot group comprised 47 per cent of the herd. During 
tlie winter this group was on the range 60 per cent of the time and in 
the food lot 40 per cent of the time. The e(a\s fed during the entire 
winter represented approriniately 20 per cent of tho entire herd. 

The average weaning weight of the 408 cal\ cs produce<i through this 
4-year study was 379.3 po unds. Cah es prod uc<'d by cows ea rried on 
tho range all winter weighed 4.4 pounds more than th’is average, 
whereas calves produced by cows on the range and in the feed lot 
weighed 6.4 pounds less than tho average. 

Range Wintering Not Harmful to Breeding Cows 

From 50 to 75 per cent of the cows in a breeding licrd in good physical 
condition in the fall can he w'intered on the range, under average 
weather conditions, when satisfactory range is available and good man¬ 
agement practices are follow ed. Wintering on tho range does not in¬ 
jure breeding cows and permits the accumulation of feed I’eseiwes for 
severe seasons. The conditions at the Milos City station with regard 
to climate and range are typical of the northern Great Plains, and 
results obtained in wmter range work with breeding cow s are generally 
applicable to northern Great Plains conditions. 

A. L. Bakmi, Bureau of Animal Induf,iry. 


B EEF-COW Herd, When The production of beef cattle is an en- 
Properly Managed, Is terprise that fits in well with a program 
Aid to Farm Income of sound farm economv. This is es¬ 
pecially true of a herd of beef cows 
which can be pastured to advantage during the spring and summer on 
land which is too rough for crop production or, for other reasons, is 
unsuited to that use. Later the cowrs will make effective use of such 
aftermath as stalk fields. Feeds of that class cost much less than hay 
and grain and save labor expense, particularly if the grazing areas are 
fenced. 

Of course some labor will occasionally be needed, as for example, in 
making certain that w'ater and salt are available to the herd, possibly 
in assisting at calving time, and in castrating when tho calves are 3 
or 4 months old. The practice of creep feeding the calves w hen they 
are on pasture with their dams will also periodically wupiire a small 
amount of labor in filling the self-feeder. Although essential, tht'se 
tasks are not heavy and need not involve the employment of extra 
farm helpers. 

Winter Maintenance Cost Important 

If the beef-cow herd is to increase the farm income materially, it is 
essential that cost of the winter maintenance be kept at a minimum. 
In fact, on most farms the winter season affords probably the gi'eatest 
opportunity for fee ding the herd in a manner that wnU insure low costs 
for the entire year. Excessive increase in weight is imnecessaiy and 
unprofitable. Nevertheless, it is important that the cow's and bull 
have enough feed to maintain their condition and thrifty appearance 
throughout the winter months. 
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Experimental results show that a winter gain had best not be over 
50 to 75 pounds and that even a loss in weight of 25 to 40 pounds 
a head is not objectionable, provided the covs remain in thrifty 
condition. 

A ration composed of silage, cottonseed meal or other protein con¬ 
centrate, and straw will effectively maintain the herd at relatively low 
cost, but requires the pui'chase of the protein concentrate. However, 
a combination of com silage, soybean nay, and wheat straw, all home¬ 
grown products, will be equally satisfactory. Shock com, mixed hay, 
and straw may be used if silage is lacking, but these feeds are lilcely to 
prove less economical than those already mentioned. 

The United States Department of Agriculture, in cooperation with 
the West Virginia^ Agricultui'al Experiment Station, has conducted 
experiments in wintering herds of cows in West Virginia. The 
results show a difference in the total cost of wintering a breeding herd 
of as much as one-third, between tw’o of the rations fed, even when 
minimum quantities needed for maintenance were supplied. A 
careful consideration of feed combinations is extremely important if 
the herd is to be manned economically. 

Creep-Fed Calves Develop Rapidly 

To obtain such economy, maximum use of native and other pastur¬ 
age in the spring, summer, and fall must be made. The calves may 
bo creep-fod to advantage while on pasture with their dams, a prac¬ 
tice which should increase the weight of each caK about 100 pounds 
by weaning time as well as develop a gi’caler dogi’ee of finish by the 
time it is ready for market. 

Beef cattle play a part in conseiving soil fertility. Feeding home- 
raised grain, hay, and roughage helps to prevent the loss of fertility 
that wrould othei*wise result from the removal of soil nutrients in the 
foim of cash crops. 

E. W. !McComas, Bureau of Animal Industry. 


B eef Heifers Compare As meat animals, heifers usually sell at 
Favorably with Steers a lower price per himdred pounds than 
in Meat Experiments do steers of similar grade and weight. 

The principal reasons advanced for this 
price discriininalion concern relative finish or fatness, the claim that 
heifer carcasses tend to bo excessively fat or wasty being widely made. 
This differential directly affects the producer when no disposes of 
young females not required for breeding puiposes and, considering the 
largo number of heifei-s marketed in the United States, it amounts to a 
very large sum of money each year. 

dooperative experiments for the study of this problem have been 
conducted recently as a part of the national pioject, cooperative meat 
investigations. 'I'he institutions participating in these experiments 
were the Arkansas Agricultiu'al and Mechanical College; the agricul¬ 
tural experiment stations of Arkansas, Colorado, Michigan, Missouri, 
Mississippi, and Ohio; Sni-a-Bar Farms at Grain Valley, Mo.; and 
the Bureaus of Animal Industry, Agricultural Economics, and Home 
Economies of the United States Department of Agriculture. 
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Fatness or Finish in Relation to Weight 

In each of 12 experiments good beef-type vsteor and open (unbred) 
heifer calves of similar age, breeding, and previous feeding and man¬ 
agement were fat tened on like feeds and slaughtered at the same time 
after the same length of feeding period. The oxperimenls ineludetl a 
total of 140 steers and 187 heifers. All were graded individually as 
feeders, as slaughter cattle, and as beet care asses by committees of 
three men representing the State experiment station concerned and 
the department. Of the various characteristics of each individual so 
graded only three car<‘ass characteristics are considered hero. Those 
are (1) amount of kidney and crotch fat, (2) tliickness of external fat, 
and (3) amoimt of intermuscular fat. All are important indications 
of finish. 

A carcass-grading chart adopted by the cooperators in the national 
project was used in the work. The chart provides for recognition of 
nine major degrees of finish, with three subdivisions of each. Table 1 
gives descriptions of the difl'erent degrees of finish with the corre¬ 
sponding market gi'ade indicated in each instance. 

Table 1.— Description of different degrees of finish uith reference to kidnen and 
crotch jatj ixlerncd fat, and intermuscular fat of beef carcass 

[1 ho corresiKimlmg mwkot grade is shown m each instancel 


Kidnev and tiolcli fit 

External fat 

Intermuscular fat ] 

Market grade 
of caroass 

E\trenie amount 

Unusual amount_ 

Large amount. 

Moderate amount-- - - 

Slightly deficient. 

Moderately deficient_ 

Deficient. 

\ ery deficient-- 
Evtiomely deficient 

Extremely thick. 

Unusually thick—. 

Verythiftk __ 

Extremely abundant , 
Unusually abundant . 
Abundant ^ . 

Good. 

Choice 

Prime 

Choue 

Good. 

^ledium 

Common. 

(’utter 

Td>\v Cutter. 

Thick. 

Moderately thick. 

Slightly thin. 

Thin. 

Very thin,. 

Extremely thin. 

Moderately abunnant— 
Slightly deficient— . 
Moderately deficient - 

Deficient. 

Very deficient. ,, 

Extiemely deficient - . 


It will be noted in 


the classification that 
only seven market 
grades of carcass are 
represented, ranging 
from Vrime down to 
Low' Cutter. When 
the finish exceeded 
“veiy thick,” with 
reference to external 
fat as an example, it 
was graded down to 
Choice or Good. 

The relation be¬ 
tween final feed-lot 
weight and amount of 
kidney and crotch fat 
is shown in Figure 4. 
In general, at all we^hts the heifers exceeded the steers in amount 
of kidney and crotch fat, a rather wide difference appearing between 
the sexes at a majority or the weights. It is of particular interest to 
note that the heifers reached a given degree of finish at a distinctly 
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lighter weight than the steers. For example, the heifers reached the 
degree of finish chai*acterized by “moderate amount’' of kidney and 
crotch fat at approximately 650 pounds weight, the steers at approxi¬ 
mately 790 poimds. At about 800 pounds the heifers had reached 
the range represented by “large amount." No steers reached this 
degree of finish although some were fed to a weight of approximately 
900 poimds. 

As to the relation between final feed-lot weight and thickness of 
external fat (fig. 5) it appears that up to about 625 pounds weight 
there was very little difference between the sexes. At heavier weights, 
however, there \^as greater difference, with the heifers consistently 
showmg the thicker fat. In external fat the heifers reached the degree 
of finish, “thick," at about 700 pounds weight, whereas the steers did 
not attain this finish until they weighed approximately 835 poimds. 
Neither sex in these experiments reached the degree of finish, “very 
thick,"in external fat. 

A longer fattening 
period with greater 
gain would have been 
necessary to accom¬ 
plish this. 

Final feed-lot weight 
and amount of inter- 
musculai* fat (fig. 6) 
shovred much the 
same trends and dif¬ 
ferences. The heifei's 
and steers reached the 
degreeof finish, “mod¬ 
erately abundant," at 
practically the same 
weights as those at which they had reached the corresponding degree 
of external fat, or at about 700 pounds and 835 pounds, respectively. 
Neither steers nor heifers accpiired enough finish to be judged as 
having “abundant" intenuuhcular fat. 

Dressing Percentages 

The weight; of the dressed carcass of a moat animal in relation to the 
live weight is always an important consideration. Tho relationship, or 
yield, is commonly expressed in terms of dressing percentage, mth 
cattle, small dilferences in dressing percentage represent relatively 
large differcn(‘es in pounds, due to the rather heavy weights com¬ 
monly involved. 

In these experiments 56 representative steers and 54 representative 
heifers were slaughtered under carefully controlled conditions and 
di'essing percentages were determined. In 11 of the 12 experiments 
the representative heifers were lighter in weight at the close of the 
feeding period than the steei-s. The average difference for the 12 ex¬ 
periments was 76 pounds, the steers averaging 780 pounds in weight 
and the heifers 704 pounds. 

In 7 of the 12 experiments the steers exceeded the heifers in dressing 
percentage. In the five other cases the heifeis exceeded the steers. The 
average difference for the 12 experiments was so slight as to appear of 

100M6°—32-8 



Fn.TrRE 5 —Thickne*?^ of eUcrnal fU in relition to finil woiojht for 
well-bretl steeis .ind heifers 
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no significance. In general the heifer's dressed fully as high in percent¬ 
age as the steers, although weighing an average of 76 pounds less than 
the steers at the end of the feeding period. At common final weights 
the heifers tended to yield a slightly higher percentage of carcass than 
the steers. 

Palatability of the Cooked Meat 

To the consumer the palatability of cooked meat is always of direct 
interest; to the producer, packer, and retailer it is also important, 
though less directly so. To compare the palatability of tho meat of the 
sexes, standard rib cuts were taken from the same 66 steers and 54 
heifers and roasted by a strictly unifonn method. Tho department 
meat-judging committee, consisting of fiv e persons, graded the cooked 

meat for tendor'ness, 
qiraJity and quantity 
of juice, texture, _ in¬ 
tensity anddesirability 
of aroma,llavoroflean, 
and flavor of fat. 

The result showed no 
significant prefercnc'e 
for the cooked meat of 
one sex over that of the 
other. The data justi¬ 
fy no practical distinc¬ 
tion between the sexes 
■with respect to palata¬ 
bility of the mea t. 

In general the expeii- 
ments suggest that if 
a moderate quantity 
of kidney and crotch 
fat and of intermuscular fat, together with a tliick covering of exter¬ 
nal fat, is desii'ed in the carcass tho typical heifer should be slaugh¬ 
tered at about 725 pounds weight, the steer at about 850 pounds. The 
heifers tended to yield a slightly liigher percentage of carcass than the 
steers at common mial weights. No practical difference in pula tabilii y 
was shown. From these results it appeal's that up to tho point where 
the heifer becomes exces'sively fat, price discrimination against her is 
not justified. 

O. G.ifANKms, Bweau of Animal Indmtty. 
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B eet Leaf Hoppers’ Origin The beet leaf hopper, 3utettij: tc- 
Important in Control and neUun Baker, niigrates long dis- 
in Prediction of Attack lances from its desert breeding 

grounds to the cultivated areas, 
where it transmits the disease commonly known as curly top to beets, 
tomatoes, beans, and other crops. 

An effort has been made to determine which of the many breeding 
areas in 'the western part of the United States are responsible for infest¬ 
ing the various sugar-beet growing sections, particularly in Colorado, 
Utah, and Idaho. The general soui'ce of the bugs infostiiig the large 
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California beet-growing area is already quite well known, althougli 
much remains to bo determined about tfiedetails of the pest’s flight and 
tho relative huportaneo of various portions of the breeding area. This 
infoimalion is essential before tlie possibilities of reducing populations 
in the breeding areas, either through reduction of the host plant or by 
direct action against the insects, can be determined and accurate esti¬ 
mates of probable injury can bo made. 

The study of breeding areas from which this pest infests the three 
States named has brought forth some very definite infonnation on the 
distance of flight which has heretofore been lacking as far as the Moun¬ 
tain States are concerned, but wliich tends to confirm some of the find¬ 
ings of earlier workers regarding distances of flight in other regions. 
During the spring of 1931 flights of 260 to 300 miles into the central 
Utah sugar-beet area were made. These flights, although reaching 
theii' maximum distance in a_week or 10 days, appai’cntly consisted of 
a series of short hops, by which the infestation was earned gradually 
farther from tho breeding area. 

Methods of Determining Source and Movement of Insects 

Tw'o methods have been used in checking the direction, intensity, 
and speed of these movements and in locating the souife of the migrat- 
inginsects. One method is illustrated by the study of the movements 
• inUtahin 1931. 

There are at least three possible sources of the leaf hoppem that in-, 
fest the beet-growing region fix»m the Great Salt Lake south in Utah, 
as indicated by areas where EutettLx is known to breed in lai^e num¬ 
bers. One of these is to the soulh in Utah, Nevada, and Aiusona; a 
second to the west in western Nevada; and a third in the San Eafael 
and adjoining deserts in eastern 11 tah. Small breeding areas occurring 
around the Great Salt Lake can be disregarded in this discussion be¬ 
cause, as the insects matured much later, only the young, unwinged 
stages of the spring brood were present at the time ol the first infesta¬ 
tion. The method of invest igation involved ascertaining the distribu¬ 
tion of tho leaf hopper previous to flight, detecting and tracing the 
daily progress of tlio first movements, and detei-mining the size of pop¬ 
ulations along routes leading toward the suspected hi-eeding areas. 
Three routes were selected, one leading towaid the western Nevada 
territory, a second toward that in southern Utah, and a third toward 
tho oastera Utah se<*li()n; and careful population studies were mado 
along them before the first insect flights. Previous experionco had indi¬ 
cated that populations of tlio leaf hopper on favorable hosts become 
higher as tho source of the insects is approached. Early surveys along 
these dispersal routes indicated an almost total absence of the leaf hop¬ 
per, tho few present being dark overwintering forms in contrast to the 
light-colored springfonns which are ahuost e.xclu8ivcly present in spring 
dispersal fliglits. The fiist influx of the leaf hopper was discovered at 
the southern end of the beet-growing aroa at Eichfield, about 170 miles 
south of Salt Lake City. The men assigned to the various routes were 
notified by wire and each possible route of movement was carefully 
chocked. The rcsults wero negative except for the route leading toward 
the southern Utah and Nevada breeding areas, where the population 
increased with progress southward. One observer, following tlie daily 
piogresB of tho infcslatiou northward, found that the sv^ar-beot area 
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around Great Salt Lake was reached on the fifth day after the bugs were 
dibcovered in Kichfield. 

A second inethod of determining the source of the flight and the size 
of the movement has been utilized at Falls, Idaho, ■where the 

beet-gro^^ing section is rather closely surrounded on all sides by at 
least ])otential breeding ai-eas. This lias involved the use of a ti^ap 
(fig. 7) devised for intercepting the insects in (lighL The insects arc 
screened out of the am passing through the trap and are concentrated 
and killed in a cyanide jar attached to the bottom. These traps are 
mounted on poles at heights of 10 to 50 feet and placed around the 
beet area in siich a way as to intercept flight from all directions. 

Counts of the catches at regular in¬ 
tervals indicate the intensity of the 
flight throughout the^ season, and 
the distribution at various trap sta¬ 
tions shows the direction from which 
the insects are coming. Those data, 
when combined with data on the 
distribution of infestation in culti¬ 
vated and breeding areas, point to 
the source of the leaf hoppers. 

The Problem of Long-Range 
Prediction 




This work in Idaho has empha¬ 
sized the difference in source of loaf- 
hopper infestation from year to j-ear 
ancl has brought out some of the 


J| diflSculties in long-range prediction 

^ } - of leaf-hopper abundance. The 

I ^ I IQZO infestation came fnainly from 

h! fiii ^ i » one area, the 1931 from another. 

Although the 1930 contributing area 
had fairly high early populations 
^ 3931, these wore practically cliini- 

iiated by drought early in Iviay and 
I no bugs were brouglit to maturity 
‘ , for the spring (light. In ot her years 

undoubtedly both areas have* con: 
tributed. The relative importance 
of the \ arioiis breeding areas has probably varied from year Lo year 
according to initial populations, winter severity, precipitation during 
the fall and spring months, and host-plant development. Except for 
the spring ramfall, all these factors can be determined before spring 
development. Spring rainfall and temperat ures occasionally affect the 
final populations m a given area to an extreme degree, even to the point 
of wiping them out almost completely, as this year in the one area 
which has been mentioned. Under these conditions accurate analysis 
of the results in any year is closely associated with the comet estimate 
of the relative number of leaf hoppers contributed by each of tlio pos¬ 
sible sources. Early estimates of probable abundance must take into 
consideration local conditions in the breeding areas of highest popula¬ 
tions and their previous contribution to the spiing flight under 
parable conditions. 
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Accurate determination of the exact source of the infestation for each 
year is thus a problem of major inipoitance, and its solution s\ill con¬ 
tribute much to an uudei*stuuding of lactois iiuolved in doteimining 
the size of the flight and the consec4uent amount of injury. 

P. X. Anna>jd and E. W. D wis, 

B'lueau oj Entomology, 


B erry Breeders Seek In l)reeding new beriy varieties it is 
New Varieties Adapted essential to recogjii/e the desirable 
to Specific Purposes qualities as well a"s the weahnessows of 

the commercial sorts now pown in 
the regions of the country for \\hich the new varieties are intended. 
The use^ now made of each variety in the home, in the restaiuant, 
and. in industry must also be^ considered. As far as possible new 
varieties should possess the desirable qualities of the present commer¬ 
cial sorts in the \ aiious regions and the qualities desired by industries, 
and should not have the weaknobbes of present varieties. Now uses 
may be found for varieties n ith new qualities. 

Berry breeding by the Lhiited States De])artment of Agriculture is 
dhected to specific objectives, as, for example, producing a leaf-scorch 
resistant strawberry for the South; a straw^beny variety with fruit 
resistant to the rots for humid regions; a mildew-resistant productive 
sort of the ( iark type for the 1 food lii\ or section; varieties that do not 
turn bitter druing the har\esting season for regions ha\ing hot, dry 
w'eather; varieties with tough skins for long-distance shipments; deep- 
red acid varieties for canning; light-red tart sorts for proser\iiig; and 
sw’’eet, highly" llayorocl vai ietios for eating out of hand. Similarly^ rasp¬ 
berry breeding is directed tow'ard obtaining better preserving, canning, 
and shipping sorts, and developing \arieties for the vSouthern States 
through utihzing foreign species. In blackberry breeding emphasis is 
being placed on l)i'ecdirig for thornless sorts, for firm berries with high 
flavor, and for hardy varieties with the dosiru])le flavor of the Logan 
and the Young. 

Csually the desirable qualities in any two varieties of straw berry may 
be combined in a n<‘W variety if a suniciently large number of crosses 
are made. The seedlings resulting froiu^ a cross of two sorts usually 
form a series grading almost impeieeplibly from one parent to the 
other. In raspborrv and blacki)erry breeding the results are usiially 
wiiat would be expecte<l in Mendelian iuhoiitance. The most dillicult 
part of all berry l)r<»eding lies in recognizing tlie best among a large 
number of .seedlings. 

The Ettersburg 121 Strawberry 

The rapidity witli w^hich industries adopt varieties better adapted to 
specific Uses is best illustrated by the case of the Ettersburg 121 strawr- 
bony. This variety was introduced about 1913. Its superior canning 
cnialitiCvS wore soon recognized, and it became prominent in Oregon 
aoout lire time o f the World War. At present most of the strawbenies 
canned in tlie tIniiedStatesareproducedin the Willamette Valley of 
Oregon because it is there that profUable crops of the Etler-sbiirg 121 
variety can be ])roduced. The Chithbcrt red raspberry has been loiind 
lire best sort for canning and jam making, and the raspbeny-canniiig 
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amd frozen-packing industry has centered largely in 'wostcm Oregon 
and Washington, where the Cuthbert variety is most extensively raised. 

Though raised extensively for canning, the Ettersburg 121 atra'w- 
berryhasnotbeenfoundtobowelladapted to other purposes. Partly 
for this reason and partly because it produces well only m a few areas, 
it has not occupied an important place in tho strawberry industry. A 
variety adapted to more conditions than the Ettci’sburg 121 and to 
other uses than canning would be of greater value. To this end both 
the Oregon State Experiment Station and the Llnitcd States Depart¬ 
ment of Agriculture, oy crossing varieties of known canning qualities 
with other sorts, have originated and introduced excellent canning 
sorts, the Corvallis and the Redheart, respectively. These varieties, 
however, ax;e more than just canning sorts. The Corvallis is also an 
excellent fresh table berry, being one of the highest flavored of all 
strawberries. The Redheart, too, is an excellent table berry, a good 
long-distance shipper, and has much wider adaptation than the Etters- 
bui^ 121 or the Corvallis, succeeding fairly well even in the Northeast 
on rich soils. 

Varieties Introduced in the East 

For the region extending from New Jersey to Georgia tho Blakeinoro 
strawberry has been introduced by the Department of Agriculture 
both as a general market berry and also as a preserving sort of superior 
color, texture,flavor, and pectin content. During the winter of 1931-32 
cooperatin g n m'series and tire North Carolina Coastal Plain Branch 
Station at Willard are introducing two other new sorts, the Bellmar 
and the Southland. The Bellmar is being introduced as a general 
market sort believed to be superior to the Howard 17 (Prermer) for 
the New Jersey to Maryland region, and the Southland as a home- 
garden sort of high quality for Southern States. 

It is doubtful whether present varieties have all the desirable quali¬ 
ties that might be found in wild berries. Therefore selections of wild 
berries of all kinds are being made and put under cultivation for com¬ 
parison and crossing with cultivated varieties. A few years ago an 
e.xplorer of the Department of Agriculture went into tho highlands of 
the Andes Mountains of South America for a strawberry giown there; 
another explorer sent back a wild straw^beny from Kasmnir, northcni 
India; still another found a wild one in Manchuria; and o t her explorers 
have sent in straw'berries from tlio tops of tlie mountains of Taiwan 
(Formosa) and of tho Hawaiian Islands. With tho help of forest rang- 
ere, selected wild straw'berries have been obtained from many parts of 
the western United States. Through the cooperation of the Oregon 
State Experiment Station and the United States Forest Service in 
Alaska many selections of the beach strawberry of the Pacific coast 
are being used in breeding. Many other persons and agencies have 
also assisted in coUecting superior wd forms. It is hoped that greater 
resistance to frost and to drought, as well as more vigorous growth 
through the short days of winter, may be obtained by the use of such 
wild sorts for breeding. The finest wild blackberries, dewberries, cur¬ 
rants, gooseberries, and shadblow (Juneberries or service berries) to 
he found are also being collected for use in breeding. 

George M. Darrow and George F. Waldo, 

Buieau of Plant Indmtry, 
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B ig Trees, Relic of an An- The big tree, Sequoia WasMiigton- 
cient Flora, now Found ian«, greatest and oldest of li\Tng 
Only in Sierra Nevadas things, grows in the very heart ot 

^ tlie beantifuUy timbered Sierra Ne¬ 
vadas. Relic of an ancient flora, it is nowfouudonly in the Sierras in a 
well defined zone and at an elevation of approximately 6,000 feet. Its 
cousin, the redwood. Sequoia sempt t eben occurs only in a naiTow strip 
along the Pacific coast. These species, confined to tTalifomia, are tire 
only ones left of a dozen or more w hich once spread over North Amer¬ 
ica, Europe, and Asia. 

Traveling oast erly from the great valley of California into the Sierras, 
one goes from grassy foothills to thickets of brush and oak w oodlands, 
and gradually climbs into the ponderosa pine belt. Abo^ e tliis are 
the heaviest and most valuable stands of mixed coniferous timber 
in the Sierras. Big trees like to associate w ith other Sierra species, a nd 
within this zone they occur in isolated groves. Above the footliiils the 
terrain gradually takes on a more definite form with high level ridges 
and deep sIuht) canyons. The tributaries of these main canyons, 
which become less rugged near their heads, often terminate in shallow 
gi-assy basins whore deep, rich, moist soils prevail. In these sheltered 
valleys the trees thrive. 

The widely separated groves of big trees extend along the west slopes 
of the SieiTas from the Forest Hill Divide group of five living and two 
down trees in the Tahoe_ National Forest, to Deer Creek Grove of 300 
trees east of Porterville in the Sequoia National Forest. There are in 
all approximately 70 groves, each containing from 5 to 1,000 trees over 
6 feet in diameter breast high. Southerly from the Tahoe group at a 
distance of 60 miles and opposite Stockton in the San Joaquin Valley 
lie the North Calaveras and South Calaveras groves containing 158 
and 946 big trees, respectively, over l foot in diameter, 6 feet above 
the ^und. Forty nules southw ard in the Yosemite National Park is 
the Tuolumne grove with 20 trees and the Merced grove with 40. 
Within another 20 miles is the Mariposa grove with the Speckeman 
and Fresno groves near by. South 40 miles is the isolated McKinley 
grove of 160 trees. There is a 1.6-mile gap between this grove and the 
Kings River. Between the Kings and Kem Rivers, the big trees are 
found in greatest abundance; here in a distance of 60 miles tliei’e are 
aiipinxiinately 50 groves. Here are found Se<pioias 25 feet in diameter 
breast high, containing upwards of 500,000 board foot, and probabjy 
more than 3,000 years old. The most imposing big trees are within 
the General Grant and So(iuoia National Parks, the latter containing 
the best-known grove, the Giant Fore>-t. 

964 Big Trees Within 415-Acre Area 

When the United States acquired the privately owned South Cala¬ 
veras grove in the Stanislaus National Forest, the Forest Service made 
a detailed estimate of the pine, fir, and cedar within the area and meas¬ 
ured each big tree accurately. In an area of 415 acres there were 
964 big trees, 12 inches and over in diameter 6 feet above the ground, 
and many thickets of reproduction. There is also a heavy intermin¬ 
gling stand of other comlers, young and old. 

The larg<*8t and tallest big trees are close to Big Tree Creek. The 
Louis Agassiz, the largest tree in the gro\e, is 30 feet in diameter at 
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riGURE b —The Louis Agassiz, largest of the big 
trees 


its base, 23 leet 6 ui(*hes in diam¬ 
eter 6 feet above the gioiind, and 
18 feet 1 inch in diameter 19 feet 
above the pound. Its height is 
250 feet. (Fig. 8) The tallest tree 
in the gro\ o is 330 feet hii>li. The 
gi’catest volume of lumber is in 
the Governor Stonoman tree, 
which contains 179,000 boaid 
feet, or sufficient lumber to build 
twenty 5-room bungalows. The 
larger limbs, 100 feet above the 

S *ound, are 6 feet in diameter. 

ig trees occur here singly and in 
^oups of from 2 to 6 and are well 
distxibuted over the entire area. 
Memorial plaques on many of 
them are reminiscent of bolani- 
cal and earlier American history. 

On entering the big-tree groves 
one is struck by the massive col¬ 
umns of strength and beauty, the 
bases fluted to support the great 
weights; the tapering boles clothed 
with a soft, einnamon-red, deeply 
furrowed bark; and the heaidly 
foliaged, bluish green crownlifting 
itself 100 feet above the surround¬ 


ing forest. Towering above all its fellows, the big tree is indeed the 
king of the world’s forest trees. 

Oscar Evans, Forest Set vice. 


B ird Refuges Can Be Farmers, more than any other group, 
Made on Every Farm will be interested in tlio eslablishiuoiit 
and Are Valuable and maintenance of elfective bird ref¬ 
uges, for the welfare of cro|)s and tlie 
eommorcial success of the farm are intimately related to the numbers 
and lands of birds present and to their economic tendencies. Agaiiist 
certain more-or-lcss injurious species control measures arc soiiiotiim's 
nocossaiy; but the great majority of birds are Ironi slightly to almost 
exclusively beneficial in their relations to the farm, and thus to juaii. 
The useful species merit the fullest protection and should be encouraged 
in every possible way. 

The economic value of birds lies chiefly in their destruction of in¬ 
jurious insects. Leading an active life, they require much food and are 
the most ravenous enemies of insect pests. The various groups of birds 
differ so much in habits that they feed upon practically all ^oups of 
insects* hardly an agricultural pest escapes their attacks. The alfalfa 
weevil nas 60 different bird enemies; the army worm, 43; billbugs, 110; 
the cottomboll weeril, 66; the brown-tail moth, 31; chestnut weevils, 
85; the chinch bug, 29; clover-root boiers, 94; the clover weevil, 4S; 
the codling moth, 36; the cotton wwm, 41; cutv\orms, 98; the forest 
tent caterpUldr, 32; the gypsy moth, 46; hmseflies, 49; leaf hoppejs, 
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175; the orchaid tent catcipillar, 43; the potato beetle, 34; the lice 
weevil, 22; the 12-spotted cucumber beetle, 42; white grubs, 95; and 
wii’ewomis, 205. 

In feeding, biids not only take a great variety of insect pests, but 
frequently destroy them in very lai^e numbers. Often more than 100 
indisuduals are devouicd at a meal, and if the insects are small the 
number sometimes reaches several thousand. It is not sm'prising that 
occasionally birds with such appetites entiiely destioy certain insects 
locally. A number of cases are known in which tiees, gaiden crops, 
and even farm fields have been conmletely freed of insect pests by 
birds. On a 200-acro faim in Noith Carolina it wms found that birds 
were destroying green bugs, or wheat aphids, at the rate of 1,000,000 
a day. 

_ A particular farm may not have so large a biid population as is de¬ 
sired, and therefore may not be derhing the benefit from birds that 
is its due. The most effective means of increasing the number ot birds 
on the farm is protection, and such protection in its best sen&e is 
afforded by maHng the farm a bird leiuge. 

Cooperation with Various Agencies 

Bird refuges on farms have been most successful when established 
and maintained on a cooperative plan by the landow ner or landowners 
and a State game commission, an Audubon society, a local bird club, 
or a school. The owner agrees to the use of the land and acts as w’arden, 
and the other party to the contract furaishes and places pqsteis, bird 
houses, and feeding stations, or even stocks the reluge, as in reset vu- 
tions for game birds. The beneficial effect upon trespass problems of 
establishing a bird refuge is a great advantage to the farmer. State 
laws authori/irg game wardens to proceed against trespassei-s on 
bird reservations greatly increase the effectivenesb of private and 
cooperative bird refuges. 

Tlio coopciative bird refuge has been trie<l in many States as a 
means of establishing colonies of game birds, such as pheasants, and 
the plan has invariably proved popular and successlul. As a method 
of protecting insectitorous birds it has been put into practice by 
schools, local bird cluhb, and Audubon societies in New' Hampshire, 
Connecticut, Illinois, and Minne'-ota, at least, and has been foun<l 
satisfactory and eire<“tive. 

It is not meant to imply, bv the foregoing, that refuges established 
by individuals are impiacticable—far from it. After all, iu( crest in the 
welfare of bfrds is the undoilying factor most essential to success, and, 
that granted, the creation of a refuge on any farm is sure to be at¬ 
tended by some degi eo of success. The more f anus p.xrt icipating in the 
movement the belter it will be not only for birds but for the fanns. 

In making a bird refuge of a farm, attention should be given piima- 
rily to cover, food supply, and water. Modem clean farming leaves 
slight acoonunodations for nesting birds. The old-time shrubby fence 
row or hedge offered food, shelter, and nesting places, compared with 
which the present-day bnrshless wire constructrons are of no value as 
attractions to birds. If birds are desired, either some shrubby growth 
should be permitted along fences, or the deficiency shoidd be made up 
by planting suitable fruit-producing and other shrubs irr gullrcs, ou 
drtch banks, and in various odd corners. 
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Wild Fruits That Birds Like 

Planting should always take into accoimt the food-producing quali¬ 
ties of the material used. Among the wild fruits most frequently pat¬ 
ronized by birds are elderberry, blackberry, mulberry, dogwood, wild 
grape, sumac, cherry, holly, blueberry, pokeberry, and service berry. 
Some of these plants often can be spared in thinning or clearing opera¬ 
tions, and most of them can bo planted to advantage for ornament tis 
well as for their bird-food value. 

Along vdth the development of clean farming, the character of tree 
growth on farms has changed; there are not so many old trees as 
formerly, and in consequence there are fewer sites for the nests of hole- 
inhabiting birds. This deficiency can be made up by supplying bird 
boxes, a desirable step anyway if we are to preserve a fair population 
of the cavity-nesting birds, some of which are among the most useful. 

That water for diinkiog and bathing is required goes without saying, 
and if the wants of birds m this respect are not filled by natui*al streams 
orjpools, artificial provision should bo made. 

Simple ways of meeting the requirements of birds for water, for 
nesting sites, for shelter, and for food are set forth in a series of Govern¬ 
ment publications, any of which may be obtained from the Depart¬ 
ment of Amculture upon application. These are the following: How 
to Attract Birds in the Northeastern United States (Farmers* BuUetin 
621), How to Attract Birds in the Northwestern United States (Farm¬ 
ers* Bulletin 760), How to Attract Birds in the Middle Atlantic States 
(Farmers* Bulletin 844)^ How to Attract Birds in the East Central 
States (Farmers* BuUetm 912), Homes for Birds (Farmers* Bulletin 
1456), Local Bird Refuges (Farmers* Bulletin 1644), and Gourds for 
Bird Houses and Other Purposes (Leaflet 36). There can also be had 
from the Bureau of Biological Survey a list of publications, obtainable 
from other sources, on attracting biins rBi~159), and a list of dealers in 
devices for attracting birds (Bi-160). 

W, L. McAtee, Bureau qf Biological Survey 


B utter stored in 1-Pound Butter for storage isusuallv])ackod 
Prints Keeps as Well as in tubs or boxes which hold about 
if Stored in 64-Pound Tubs 64 pounds. ^ Circximstaiicos some¬ 
times make it desirable to store the 
butter in 1 or Ji-pound piints. In this fonn there is a much greater 
surface area per unit weight of product than w’hen the butter is in a 
solid mass. 

Obseiwations have been made on the keeping quality and loss in 
weight of butter stored in 1-poimd prints. 

In 1928 the Na\ 7 - Department stored sweet-cream butter in 1-pound 
prints, wrapped in brine-soaked parchment paper but not placed in 
eaz'tons. The butter w^as made by creameries in JMinnosota and Wis¬ 
consin, sMpped to Minneapolis in tubs and there made into 1-poimd 

S rints with a power-operated piinter. The butter was from 3 to 10 
ays old wrhen^ printed. It w^as then shipped to San Francisco in 
refrigerator freight cars and placed in storage at about 0*^ F. In 
February, when the butter was 7 to 8 months old, it was scored by a 
competent butter judge. The butter represented 18 churnings from 
three creameries. One of the churnings s<*ored 91, eight of them 92, 
and nine of them 03. 
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For the last eight yeaio a creamery in Pennsylvania has stored 
20,000 to 25,000 pounds of print butter annually in a commercial 
cold-storage warehouse m Washington, D. C. The butter was made 
from unripened, pasteurized sweet cream and was of veiy fine quality. 
It was printed at the creamery with a 1-pound hand printer, placed 
in dry parchment wrappers and paraffined cartons, and packed in 
wooden boxes of 50 pounds capacity. It was shipped by egress to 
Washington and stored at a temperature of approximately 0® F, Some 
of it was held as long as seven months. Upon removarfrom storage 
it was sold to people who were accustomed to getting fresh butter 
from that creamery. A critical examination of the butter showed a 
slight sm*face taint but during the eight years that the storage butter 
has been used the quahty has been satisfactory to the consumer's. 
This indicates that the surface taint was so slight that it escaped the 
consumers' attention. 

Prints Weighed Individually 

In order to determine loss in weight during storage nine himdred and 
fifty 1-pound prints were weighed individually at the creamery and 
weighed again after six months' storage at 6® F. The butter for 
this investigation was taken from regidar churnings at the creamery, 
and was prmted and packed as described above. It was shipped to 
a cold-storage warehouse in Washington, D. C., where it was held at 
about 0° for six months. The loss in weight of individual prints 
varied from 0 to K ounce. Some of the greater losses were probably 
due to the presence of unincorporated water, that is, water in large 
drops which escaped after the first weighing. 

The loss in weight was afi'ected but slightly by the position of the 
print in the case. The outside piints lost, on an average, Jeo ounce per 
print more than the inside prints. 

The manufacturing data at the creameiy showed that the butter 
from three churnings was firm while that "from two was soft. The 
soft butter lost oimce per poimd print more than the firm butter. 

Among the nine hundred and fifty 1-poimd prints only three lost 
as much as % ounce. The soft butter lost an average of Yr ounce and 
the firm butter % ounce per pound. The average loss for all prints 
was a trifle less than Js ounce per 1-pound print. This is at the rate 
of nearly 8 ounces on 04 pounds, which is the amount usually 
allowed for shrinkage when packing 64-pound tubs. 

Those observations indicate that sweet-cream butter in L-pound 
prints may be held in cold storage for at least seven months i\T.thout 
material deterioration in flavor and that, when the moisture is well 
incorporated in the butter, the shrinkage should not exceed ounce 
per 1-poimd print. 

William White, Bureau of Dairy Industry. 


C ABBAGE Variety Jersey The yellows disease of cabbage is one 
Queen Adds Early Strain of the most hazardous diseases of this 
Resistant to Yellows crop except in those northern sec¬ 
tions such as New York State and 
northern Wisconsin where the climate is too cool for its development. 
It is caused by a pei'sistent fungus {Fumrium conglutinantt), wliioh, 
when once introduced, remains indefinitely in the soil. The only sue- 
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"PiaTmE 9 —The plot of se\ eicly infested soil where cabbige sclec tions are tested for resist me e to the 
S ello'w s disease The tw o rows at the ni?ht wei e plant ed with a susceptible variet y of cabbage, 
neirly all plants succumbed to the disease At the left aie t\vo pure hues of Jersey Queen 
'whicn resisted the disease perfectly 


cessful contiol of this disease is throiigh the development of vaiioties of 
cabbage that resist the parasite. Since 1912 several resistant varieties 
have been introduced, among which are two late varieties, Wisconsin 

Hollander and Wisconsin All 
I Seasons, and^ three midseason 

varieties, Mai ion Market, Globe, 
and All Head Select. 

Until recently a resistant 
strain of early-matuiing type 
has not been available. How¬ 
ever, there has now been per- 
leeted a resistant stiain ftom 
the Early Jeisey Wakofield vaii- 
ety,wliichis popular as an ofirly- 
market and home-garden cab¬ 
bage. To distinguish this now 
strain from the mother variety 
it has been named Jei*soy Queen. 

Jersey Walcefield is very sus¬ 
ceptible to yellows. In badly 
diseased soil 95 per cent of the 
plants commonly succumb. It 
was from the small percentage 
of survivors that the new vaii- 
ety, Jersey Queen, was devel¬ 
oped. Bj" selection from such 
survivors and reselection over 
a period of yeais weio dovelop(‘d 

ruaTTRB 10—Am iture head of Jersey Queen cibbage puiO lines which COmplclclv 

withstood the disease on soil so 
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seveiely infested with the yellows parasite that most plants of a sus¬ 
ceptible variety succumbed, (Fig. 9.) From these pure lines many 
plants were ehminated because ot their failuie to correspond closely 
to the Jersey Wakefield in earliness, type of head, and other charac¬ 
ters. One of those pure lines was chosen^ after three years ol close 
comparison with the mother variety. This lino was made the basis 
lor multiplication..... 

The new variety is very similar in type to the better strains of Jeisev 
Wakefield, with which it has been compared. It matures just as caily 
and as uimormly as the earhest stiains of the mother variety. The 
average weight per head is eq^ual to that of the early strains of Jersey 
Wakefield. The chaiacteristic pointed head is maintained (fig. 10), 
and the core is inclined, to be somewhat shorter. 

Seed of this new variety is now being made available tlirough the 
seed trade. Inquiiies regarding sources of supply may be diiected to 
the Department of Agriculture. 

J. C. Walker, Bi/reau of Plant Industry, 


C AMPS in the National Increasing use of the conveniently 
Forests Attract Farm located national forests of Oregon and 
Folk Seeking Recreation Washington is being made bv people 

from the agricultural lands of the m- 
terior where summer temperatures make the lowlands uncomfortable. 
Summer sun on fallow and stubble, quivering heat on orchard and field, 
are more bearable when an ever-extending road system makes it pos¬ 
sible to reach the forest-bordered streams or lakes of the national forests 
within a few hours. 



ITKxUBE 11 —An attrictLve and in6\pexisi\e summer home m an Oregon national forest 


The Forest Service has anticipated this recreational use and has 
carefully planned for it by setting aside tracts of land along streams, 
lakes, and highways for the use of the public. ^ Each peison can find 
somewhere within reach of his home a place in the national forests 
which will exactly meet his need os a refuge from summer heat. He 
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may wish, to put up his tent on one of the many free public camp 
groimds, where 'wood and water are to be had for the taking. He may 
desire to live at one of the many resorts, a cabin camp, or a hotel. He 
may wish to secure a permit and build a cabin where ho can be alone, 
or perhaps the younger members of the family may join one of the 
numerous organizations which operate summer camps on the national 
lorests. (Fig. 11 ) 

The free public camp grounds meet tho greatest demand since their 
use involves a minimum of effort and expense. In fact, the only cost 
is that of getting to the camp and back home. Ecstrictions are few, 
pertaining only to fire and sanitation. These free camp grounds are 
laid out in desirable locations, and in many cases simple improvements 
such as water systems, cheap tables, and sanitary conveniences are 
provided.^ If actual use may be taken as a measure of their ser'vice, 
these national-forest camps are filling a clearly expressed need as 
refuges trom the dusty heat of the lower farming lands. 

F. V. Horton, Forest Service, 


C ATTLE-DIPPING Vats of Constructed fiist as an experiment. 
Octagonal Shape Meet an octagonal cattle-dipping vat, 
with Success in Nevada built in Elko Coimty, Nov., during 

1931, proved so successful that 
stockmen of the county promptly built several more vats of the same 
type. The dipping vat customarily used in eradicating cattle scabies 



and several other paiasitic diseases of livestock is a long trench or 
trough commonly built of concrete, wood, or metal, containing a med¬ 
icated solution through vrhich animals are made to swim. The move¬ 
ment of animals through the vat is controlled by men stationed at 
the_ sides of the vat, who operate gates and also push each animal 
entirely under the surface at least once, so that the solution may 
reach parasites on the head as well as on other parts of the body. 
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The octagonal type of vat, though more expensive to build than a 
straight one, has proved to possess several advantages that more than 
offset the additional construction cost when large numbers of animals 
are to be <hpped. The main points of superiority are : (1) The dipping 
operation is more thorough; (2) it is almost automatic; (3) it is easier 
on the cattle than the old^method; and (4) it permits a larger number 
of cattle to be dipped without the vat being rechai^ed with fresh 
solution. 

The octagonal vat consists of an 8-sided trench made preferably of 
conemte and so arranged that the animal must swim around for the 
required time of dipping, usually two minutes, before being released. 



Figuee 13 —General view etthe dram puis, dippmg \dt, and corrals 


In this way the usual frettii^ caused by the necessary waiting in a 
straight-trench vat is prevented. A submerged ledge at the entrance 
causes each animal to duck itself on entering the vat and two other 
step^ffs or drops (fig. 12) automatically rive additional duckings. The 
outside circumference of the octagonal vat here described and illus¬ 
trated is 64 feet, and the dip capacity is approximately 5,000 gallons. 
Such a vat \vill hold 8 mature cattle or 10 yearlings at one tinie. As 
many as 180 cattle have been dipped in an hour, and in one instance 
819 cattle were dipped in five hours. Since several hundred^thousand 
dippings are frequently necessary in eradicating cattle scabies from a 
single county, large-scale eriuipment materially expedites the work. 
The octagonal vat is not recommended, however, when fewer than 
3,000 head of cattle are to be dipped. 

Dipping Cattle Affected with Scabies 

The new type of vat is especially convenient in dipping cattle seri¬ 
ously affected with scabies. Such animals should be immersed about 
forrr minutes. When this length of immersion is necessary, the exit 
gate is kept closed until the animals have made enough trips around 
fihe vat for the required time to elapse. The gate is then opened ^d 
the animals enter the walkout which leads to the drain pen. (Figs. 
13 and 14) 
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The cost of an octagonal vat, including a steam boiler for heating 
the dipping solution, has ranged from $1,500 to $1,800. With one ex¬ 
ception those figures represent contract jobs and in most cases include 
corrals for holding the cattle before and after dipping. 

An unusual featui'o of one vat is that the dipping fluid was heated 
with spring water warmed by an extinct geyser. A 2-inch pipe leading 
from the spring extends around the vat a few inches from the bottom, 



P]t«i7KC 14«—An octdgoDdl dipping \at in operation. The attendants need only to keep tbe aminals 
moving wJnlo they are m the vat 


carrymg water with a temperature of 128^ F. This temperature is 
suflEicient to maintain the dipping fluid at the desired uniform temper¬ 
ature of 102®. This method of neating the fluid saved the cost of a 
heating plant and the cost of fuel for heating the fluid during each 
operation. 

L. C. Butterfield, Bureau qf Animal Induf^f/y. 

C HEESE Production Is Cheese production in the United 
Still Largely Confined States, like the production of many 
to a Few Areas in U. S. other agriiuiltural produces, is very 

hugely confined to certain definite 
areas. In these areas it appears that the climate, soil, and other 
natural advantages, mcluding the inclinations of the agricultural pro¬ 
ducers, are especially favorable to cheese production. Originally the 
cheese industiy was localized in New Yoik, Wisconsin, and Ohio. 
New York became famous for the flat and twin styles of American 
C^heddar cheese which to-day are refeiTed to as ''State Flats'' and 
"State Twins" in many of the countiy's leading cheese markets. The 
Sw'iss-cheese industry has been extensively developed in Green County, 
Wis., and in parts of Ohio, with the result that Monroe, Wis., is 
known far and wide as the " Swiss cheese capital" of thellnitod States. 
Brick and Limbmger cheese factories were located in Dodge County, 
Wis., whereas the eastern, southwestern, and northwcbtoni counties 
of that State produced principally an American Cheddar type of 
cheese. In recent years production of various Italian varieties of 
cheese has developed in California, whereas Now York has continued 
to he the leading State in production of cream and Ncufchatel cheese. 
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Generallr speaking, the production aiea of the so-called foreign types 
of cheese, especially Swiss, Limbm'ger, and the Italian varieties, has 
always been more limited than has the American Cheddar cheese ter¬ 
ritory, principally because of the factor of nationality and the 
methods of production. Consumers of these cheeses desire a jBlavor in 
the domestic product which is closelv comparable to that of the im¬ 
ported variety. For that reason, ciieesemakers are commonly em- 
plo 3 ^ed who have Ivnowledge of the methods of manufacture used in a 
foreign coimtry that produces a particular type of cheese. The man¬ 
ufacturing processes of certain foreign types of cheese are often com¬ 
plicated and the makers must be natimally adapted or have the ability 
and patience to produce the particular type of cheese. For these 
reasons the production of most foi*eign types of cheese has in the past 
been linaited largely to communities Avhere the people were chiefly of 
one nationality. 



1 luT.Kh 15 —Incie i‘'ts nud d(cio in niinuf ictuie of clieebO m diflerent Stales 


Shift in Producing Areas 

The j’apid growth of tlie large industrial centers in the East brought 
about an increased demand for milk for fluid consumption, ana as 
producei s were able to realize a greater i^eturn from milk sold for fluid 
use than for milk delivered to the cheese factory, a shift occm'red in the 
cheose-prodneing areas. TJie migration of cheese producers from New 
York and other Eastern States to the Middle West further contributed 
to this movement. New York became less important and Wisconsin 
gained in importance as a cheese-producing State. Dairymen on the 
Pacific coast reahzed that because of abundant pastm’age and forage 
crops, favorable climatic conditions, and higher transportation costs 
on cheese shipped from the East and Middle West, there was an op¬ 
portunity for cheese iirodiiction in the West; consequently California 
and Oregon became important cheese-producing States toward the 
close of the nineteenth centmy. 

With the trend of cheese production away from the territoiy around 
the largo cities (fig. 15), decreases in production occurred in New York, 
100446^—32-0 
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Pennsylvania, and other Eastern States. Michigan i)('<‘tuuo less iin- 
portaiifc as a cheese State as the aiitoniobilo indiisliy <1e^(doped and 
the manufacturiua: cities in the eastern part of the Slate ro(|uir(*d the 
milk from the cheese areas for inarket-milk puiposes. In Wisconsin, 
also, cheese production shifted toward (ho northern part of (he S(a(e 
and away from tlic largo cities at the foot of Lake Mi(‘higan. On the 
Pacific C()ast, the cheese industry ev:panded ra[)idly in Oalifornia dur¬ 
ing the period 1010-1020, but since 1020 imxluction has barely lield 
steady, because rapidly increasing quantities of fluid.milk were needed 
for city consumption. 

Another shift in eheesc pj'oduetioa that oceiuTed during the last four 
years, and one of prime importance in so far as the indiistiy as a \\ hole 
is concerned, was in the South and Southwest. The diversification of 
fanu crops, the eradication of the cattle tick, and the ravage's of insect 
pests in cotton were among the factors that contributed to the pro- 



Fk.url 10 —RLanufacturo ol dieese iii dilToionl States m l‘H0 


diiction of nearly 24,000,000 pounds of choose in 1030 in 10 Slates of 
the South and Southwest. As late as 1927 cheese produetion in south- 
era teiTitory was of minor consequence. The homo market in the 
South has enabled the southern producer to compote quite fauceess- 
fuUy the northera producer, \vith the result that much of the 
Wisconsin cheese that was fomierly consumed in the South, especially 
during the cotton-picking season, must now find other markets. 

Wisconsin and New York Still Lead 

Despite recent changes in the cheese-producing areas, Wisconsin and 
New York are still the leading cheese-producing States. (I’ig. 16 .) 
The former State continues as tlie leading producer of American Ched¬ 
dar, Swiss, Brick, and Limbuiger, whereas the latter not only ranks 
second in American Cheddar cheese prodxiction, but also is the prin¬ 
cipal producer of Cream and Neufohatel cheese. The Italian varieties 
ai-e produced chiefly in California. 
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Per capita consumption of cheese in 1930 reached the high point of 
4.7 pounds, which exceeded the previous high record of 4.6 pounds 
reached in 1929. An ahnost steady gain in per capita cheese consump¬ 
tion is registered since 1917 when, because of war conditions, total 
cheese consumption declined very materially because many potential 
consumers were abroad, engaged in war activities. Therefore the de¬ 
cline in per capita consumption from over 3.5 pounds in 1914 to 2.9 
poxmds m 1917, was not truly representative. 

The increase in per capita consumption of cheese during the last 20 
years may be attributed to a number of factors, amoi^ which are more 
extensive advertising of the food value and use of cheese, the adjust¬ 
ment of cheese quauty to meet consumer demand, more convenient 
packaging, and the increased use of cheese in the various so-called 
cheese specialities. Among the more important new developments in 
the manufactme and mai'keting of cheese diuing the last two decades 
must be mentioned the production of process cheese about 11 years 
^o, the development of artificially refrigerated curing rooms and with 
it more scientific curing methods, and the invention of means for mar¬ 
keting natural cheese in packages more convenient to the retailer. 

W. J. Yenske, Bureau oj Agricvltural Economics. 


C HESTNUT Lands Planted Before the chestnut blight spread 
to Pine Stands Become through the forests, magnincent 
Valuable in Northeast pure stands of chestnut were fre¬ 
quent in the Northeastern States. 
Little chestnut no\v remains, save dead trees and young sprouts which 
are presistently put forth, only to succumb to the disease. Reha¬ 
bilitation of such blight-killed areas is an importmt forestry problem, 
especially where other valuable species to seed in the spaces left by 
the chestnut are lacking. 

Studies made by the Northeastern Forest Experiment Station in co¬ 
operation with the hlassachusetts State College show that although 
natural replacement is adequate on these blight-killed areas, the best 
way to restore them to full growing capacity is to plant the bare spots 
with a high-giade timber spc'cies such as northern w^hite pme. Since 
1924 three permanent sample plots have been maintained on typical 
blight-killed chestnut land at Sunderland, hlass. Two plots are lo¬ 
cated w^here northern w’hite pine w^as planted in 1919 w^hen the dead 
chestnut trees were removed. On the third plot no planting has been 
done and the dead chestnut trees are still standing. 

In 1929,10 yeai*s after planting, the plots clearly showed the advan¬ 
tages of artificial over natural replacement. All the plots are now en¬ 
tirely covered with yoimg growth—the planted plots have approxi¬ 
mately 1,000 trees an acre, and the natural plot 810 trees to the acre. 
But the present stand on me planted areas is composed almost exclu¬ 
sively of the commercially valuable northern white pine, while on the 
naturally restocked area more than 50 per cent of the trees are of such 
commei'ciaUy valueless species as red maple, moosewood, and witch- 
hazel. In effect, on the planted plots potential brush land of low value 
has been converted in less than a decade into a young stand of high 
economic importance. 

However, in converting cut-over chestnut areas to conifer stands, the 
sprout growth is a serious obstacle. The competition for soil nutri- 
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nicnts and moistiu'e by the live stumps and the competition for light 
and crown space by the relatively faster-growing hardwood sprouts, 
interfere v ith the development of young conifers. On one of the two 
planted areas, weeding W'as practiced. Where the hard’v\ood sprouts 
nave been checked the pine canopy overtops that of the sprouts by 
about 3 feet. Where no weeding was done the conifei*s aie overtoppod 
by practically the same distance. On the weeded plot, 70 per cent of 
the pines have their crowns entirely free, whereas on the unweeded 
area only 50 per cent escape partial or total suppi*ession. 

Where the planted stock is small and the chestnut sprouts are tall, 
weedin^revents early suppression and frequently the death of planted 
trees. Thus the time required for the next timber crop to reach mer¬ 
chantable size is shortened and there is an earlier return on the invest¬ 
ment. It is recommended that the first weeding take all the hard¬ 
wood sprouts. Subsequently, less desirable seedlings can be removed 
to release enough selected individual trees to foi*m a mature stand of 
highest grade tunber. 

Paul W. Stiokel, Forest Serrice, 


C hick Leg Weakness May When chicks are roared in strict 

Be Prevented by Special confinement, two types of leg weak- 
Attention to the Feed ness, caused by incompleteness in 

the diet, may occur. One of these, 
more correctly called rickets, is caused by a deficiency of vitamin D in 
the diet. The other type, known as nutritional perosis, or deforming 
leg weakness (fig. 17), is very probably caused by a dietary deficiency 
which, as yet, is not well characterized. 



Fioube 17 —Typical positions of chickons afiected ith nuiiitional iK,rosis 


,When a chick is suffeiing from rickets, the bones of the legs become 
thickened and soft and the percentages of calcium and inorganic phos¬ 
phorus in the blood sei*um are markedly decreased. This condition 
can be prevented by adding from 1 to 2 per cent of cod-liver oil to the 
diet. 

Although cod-liver oil is very eflfective in preventing rickets, it ap¬ 
pears to be of no value as a preventive of perosis. In fact, the WTiter’s 
experience has been that perosis is not likely to occur W’hen some diets 
ai*e fed, unless they do contain either cod-liver oil or some other soui'ce 
of vitamin D. The ash content of the bones and the calcium and in- 
o^anic phosphorus content of the blood serum are not altered in chicks 
afflictedTwith perosis, and this fact distinguishes perosis from rickets. 

The first symptoms of perosis are a slight puffincss of hock joints and 
a marked tendency on the part of the cmcks to rest for long periods of 
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time in a squatting position. Within a few days the joints become 
noticeably enlarged, and sometimes tbo skin covering them has a bluish 
green cast caused by small hemorrhages in the underlying tissues. This 
stagein the development of perosishas been calJed enlarged hocks'^ 
and'^hock ^sease.’^^ This seems to be the turning point in the develop¬ 
ment of this condition, since in some cases, especially among Wliite 
Leghorns, the chicks may recover to such an extent that there is scarcely 
any noticeable permanent deformity. 

Bending of the Lower Bones 

Almost simultaneously vith the hock joints becoming enlarged, the 
two lower bones of the legs, especially the one to which the toes are 
attached, show a slight benaing W’hich is very readily apparent when 
the chicks are X rayed. As the condition develops, these bones be¬ 
come more and more curved until gross deformity results. This stage 
has been referred to as ‘^deformed leg bones.’^ Frequently, in severe 
cases, the joint cartilage slips a little at the lower end of the second 
bone and the main tendon slips from its place, leaving the hock joint 
permanently disabled. This stage has been frequently called “slipped 
tendon. 

Various w’orkers have suggested that nutritional perosis is caused by 
feeding an excess of mineral matter, particularly bone meal. Although 
it appears to be true that excess mineral matter may have a tendency 
to aggravate the condition, experiments conducted at the LMted States 
Animal Husbandry Experiment Fai'm, Beltsville, Md., clearly indicate 
that a mere excess of mineral matter does not cause perosis to develop. 
These expeiiments have further shown that the relative amounts of 
calcium and phosphorus in the diet ai’e very important. They also 
seem^ to indicate that rice bran is of considerable value in preventing 
nutritional perosis. By adding about 10 per cent of rice bran to two 
widely different typos of diet wdiich had caused the condition to de¬ 
velop, and simultaneoubly adjusting their calcium-phosphorus ratio to 
approximately 2.5:1, it has been possible to rear a number of groups 
of chicks without the occiuTence of a single case of perosis. 

In tlie typical diet consisting of corn meal, wheat or wheat by¬ 
products, dried milk, and meat scrap, the addition of 2 per cent of 
finely groimd limestone will give a calcium-phosphorus ratio very close 
to the desired value. 

Hakuy WT. Titus, Bu/eau of Animal Indu^tty, 


C HINA'S Demand Large An American farmer traveling into 
for Some U. S, Products, the interior of China, and walking 
Despite Low Incomes across the countryside on the paths 

that connect the innumerable vil¬ 
lages, is at once impressed vdth the groat number of people on every 
hand—^in the fields, in the farm huts, in the villages, and in the shops— 
and with the meager living standards, if not the poverty, of the 
masses. Not much pm'chasmg powder is evident. Individually, it is 
very small. But a number of foreign wares touch the lives of these 
people and the small indi^ddual demand totals to a surprising volume 
if any substantial part of the vast population is reached. Various 
conditions have brought about a significant demand for certain Amer- 
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ican farm products, the principal items being cotton and nue-ciircd 
tobacco from the South, wheat Horn- from the Pacific Northwest, and 
fresh fruits from the Pacific coast. 


Cotton 

In recent years cotton has taken the leading place among these 
products. Prior to the World War a modern spinning industry was 



Fiqueb 18.—Home bpmnmg continues to be a common practice m Chini 


only partly developed in China but the war stimulated a rapid expan¬ 
sion and now after a rather stationary period of seven years the indus¬ 
try is again expanding. To-day Cliiaa has approximately 4,000,000 
spindles and, instead of importing cotton yam hea^dly, as was the 
case before the war, has a small net export trade. In spite of this grow- 

^ ^ ^ ^ 

riouJRD 10 —A cotton-goods ha'wker in Honm Pio\mce cairios his balcs annuallv. Most 
stock Of P,SCO goods oa a ,cheeIba,rot. 

from to % inch in staple length, and is distinctly inferior to American 
cotton in that regard, but some areas of China produce % to inch 
staple. Exceptin years of abnormally low prices in the United States, 
such as 1926 aird 1931, American cotton is not used in competition with 
the shorter Chiaese cotton in spinning lower than 20-cofiut yam. Un- 


riouJRDlO —A cotton-goods ha'wker in Honm Pio\mce cairios his 
stock of piece goods on a \^heelbairow 
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til the present time the spinning of higher count yarns has been done 
largely in Japanese-owned mills which represent about onc-tliird of 
the total spindles of China, and consumption of American cotton has 
been largely by these Japanose mills. But there is an evident tendency 
on the part of Chinese^ mills to spin higher counts and to use some 
American growth in mixtures for 20-count yarn. Imports from the 
United States during the 1930 crop year reached 450,000 bales. Higher 
tariffs on cotton piece goods, particulary those levied in a measure 
that became effective January 1, 1931, have stimulated the weaving 
industry.^ As tliis industry grows, more and more of the longer-staple 
cotton will be needed. ^ Certain districts in China, already growing 
staple that compotes with American cotton, are capable of a larger 
production, but this development is contingent upon improvements in 
transportation and marketing, and upon political conditions. 

Cigarettes 

The cigarette business in China, vith which the United States leaf 
trade is associated, depends for its volume upon low price per unit and 
upon thorough distri¬ 
bution. With no other 
essentially foreign arti¬ 
cle has it been possible 
to keep the price per 
unit down so low that 
an appeal can be made 
to the masses in a pop¬ 
ulation variously esti¬ 
mated at 250,000,000 
to 400,000,000. With 
few other foreign ai'ti- 
cleshas there been such 
a thorough distribu¬ 
tion. The bulk of sales 
consists of cigarettes 
that sell to dealei-s at 
10 or moro for 1 cent. 

Many of theretailsales 
(‘onsist of single cigarettes. It is a common sight to see a coolie buy 
two cigarettes, place one behind his ear for later use, and leisurely 
smoke the other; or he may save his first cigarette when it is half used. 
Even such low prices are prohibitive for millions^ of Chinese, espe¬ 
cially in distant places where heavy transportation charges must 
be added or where taxation is excessive, rrices per unit must be 
maintained at an incredibly low level in order to secure a volume of 
business. 

But aggregate consumption is tremendous, for cigarettes go into the 
far comers of this extensive and populous repubne. Cigarette ped¬ 
dlers and shops handling cigarettes seem to occur wherever there arc 
streams of traffic or groups of workers. Annual sales in 1930 and 1931 

robably exceeded 1,200,000 cases of 60,000 cigarettes each. Political 

isturbancos, iiTcgular taxation, and many difficulties during past 
years have tested and establishea the strength of the demand for ciga¬ 
rettes in China. In spite of difficulties, consumption increases. The 



Fiouac 20 — V t>pu il cit«ixeUo stand on a stiect ol \ Chinese cit> 





132 


YEARBOOK OF AGRICULTURE, 1932 


considerable replacement of native forms of smoking by cigarettes is 
chiefly the result of enterprising and rosomcoful sales promotion and 
advertising methods by foreign and Chinese companies. 

In many foreign countries, habits and tastes have been adapted to 
domestic tobacco, but in China there has developed such an exclusive 
preference for cigarettes from American Hue-cured tobacco, introdiic(»d 
by foreign companies, that quality in cigarettes is measured in terms 
of quality of American flue-cured leaf used in their manufacture. 
With increased cigarette consumption, however, has come a dome.'itio 
flue-cured tobacco industry that also forms a source of leaf supplies. 
Foreign companies selected three areas in which the growing of 
flue-cured tobacco from ^^unerican seed was introduced, taught, and 
promoted. Production has changed from year to year, depending 
considerably on the price paid and the buying activity of foreign 
companies, but recently low silver exchange has made it necessary for 
these companies to use more and more domcbtic loaf. Domestic pro¬ 
duction in 1931 was approximately 100,000,000 pounds. In general 
the quality is much inferior to American leaf, as the tobacco is lacHng 
in body and aroma, but when mixed w ith various quantities o f American 
leaf it must serve in the cheaper brands of cigarettes. The average 
price paid to growers for the 1931 crop is reported as equivalent to 4 
cents a pound. American leaf supplemented local production to the 
extent of 128,000,000 pounds in 1929 and 144,000,000 pounds in the 
1930 crop year. 

Wheat and Flour 

To sell wheat to China may seem like seUing coal to Newcastle since 
China’s annual wheat production is probably more than 800,000,000 



FiiiURE 21 — Vmeiic m flour being distubuted in the ancient city of Peiping, China 


bushels and exceeds our own production, but to a surpiising degree 
population has caught up ^ith the crop production, and siupluses, if 
any, are small. Then, too, over much of China, lack of railways and 
lack of cheap transportation facilities limit the movement of grain to 
distant markets. Famines may occur in Piovinces almost adjacent, to 
those haying; good wheat crops. For certain deficit districts along the 
coast it is sunplcr and more economical to import foreign wheat and 
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flour. In north China wheat is as standard a cereal in the diet as is 
rice in central and south China. The milling industry in Shanghai, 
which exports most of its output to ports in north and south China, 
buys significant quantities of foreign wheat when low grades and ex¬ 
change rates permit it to buy to advantage, but it is not a consistent 
user of American wheat. A number of ports in north Cliina are sub¬ 
stantial markets for flour from Shanghai, the United States, Canada, 
and Japan. 



Fiolre 22 —Moving lots of Ament m flour at Tientsin, Chma 


Takings from our Pacific Northwest mills seem to be dcteimined by 
the size of the wheat crop in the Tientsin area, mill operations in 
Shanghai, and comparative prices. Imports reached the highest figure 
in 1929 when imports of American flour for aU China were 3,300,000 
baiTels.^ Not much foreign flour, however, penetrates far from the 
port cities and our trade is chiefly confined to spots on the coast or to 
near-by accessible places. Foreign wheat and flour merely touch the 
fringes of the country and of its food supply. 

Other Items 

Special aspects of other items in our export trade^ may be briefly 
mentioned. American condensed and evaporated milk continues to 
grow in popularity as food for babies, but the Chinese generally con¬ 
sider these products as medicine rather than as food. Raisins have 
found a limited place in the Chinese diet and confections, where other 
dried fruits have f aUed almost completely. Domestic oranges of many 
varieties fully deseiwe their popularity in China but the all-season 
oh^acter of American varieties enables the wealthy Chinese in Shang¬ 
hai and other port cities to enjoy tins fniit during the spring and sum¬ 
mer months wnen Chinese oranges are not on the mai'ket. ^imerican 
canned fruits from California are so prized as to be used as gifts at the 
Chinese New Year celebrations. 

Low Silver Exchange Cuts Buying Power 

No appraisal of market demands in Cliina can bo made ivithout con¬ 
sidering the far-reaching effect of the depreciation ol silver and -with it 
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tlie depreciation of the onrren<‘T of (Hiina Prior to llic World War, 
silver and ^old had a relatively stable lylationship, hut sinee 1014 sil¬ 
ver has gone through a cycle of e\cessi\ ely high and excessuely Ions 
extremes. Absoluto e\(iians.e values o\ or a period of ycuirs are not so 
im])ortant as reasonable stability. Exchange raleso\('r a 4-year period 
piior to 1930 -were aoiiiew hat constant, with the Chinese siher dollar 
equivalent to 45 cents American currency. Tn late 1929, how ever, sil¬ 
ver follow ed the course of coimnodity prices and during the latter hall 
of 1931 the Chinese dollar w as worth less than 25 cents or about one- 
half of its value in 1928 and 1929. This e.xehaTige situation has the 
same effect as would the doubling of the silver price for foreign goods 
if the United States price remained stationary. United States prices 
have dropped but unless the reduction is 50 per cent or more the silver 
price in China is higher than it w^as. Chinese w^aps and domestic 
price levels have not follow’od the exchange rate and probably w'Ul do 
so only very slowdy, so the depreciation of silver practically represents 
a corresponcling reduction in purchasing pow er. 

Many complications result from this situation. The possibility of an 
outlet W'hich low prices for certain farm products might create in China 
has been offset by the exchange rate. High prices in Chinese currency 
have made many foreign products almost prohibitive. A rise in silver 
value and in silver exoiiange would be a helpful development in restor¬ 
ing Chinese piu’chasing power. 

Paul O. Nyhus, Bureau of Agricultural Economics, 


C ITRUS Fruit Coloring Rome of the early or fall varieties of 
by Ethylene Process oranges and grapefruit ripen w’hile the 
Much Improved Lately fruit is still green in color. Later 

varieties that matiu*e in the spring or 
summer ^suine the color of full maturity during the w^intor w^hile the 
fruit is still immature, but w’hen w'arni spring weather 0 (‘cum the rind 
may turn green again. Thus w'hile the eiliblo part of the fruit ripens 
there is a “regreening’'of the rind. Grapefruit growing on Ihoiiisidoof 
densely foliated trees never develop^ full color, although some of the 
best-lfavored fruit is produced there. There is, therefore, no definite 
relation betw'oen flavor or maturity and the color of the fruit w^hilo on 
the tree. However, there is a very &igriifi(‘ant isolation between the 
<'olor of the fruit offered for sale aiid tlxe price that it xvill bring, and 
<*itrus fruit producers have always faced the problem of making the 
color of ripe fruit mati*h its ila\or. 

The orange and yellow pigments are located deep in the rind and 
remain masked so long as there is any green color in the outer riiul. 
After the fruit is picked there is a slow loss of green through natural 
processes, but under commercial conditions it has become nocossaiy to 
color the fruit more rapidly without changing its natural flavor. 

Various methods of coloring the fruit, such as subjeetingit to the ex¬ 
haust fumes of a gasoline engine or to the pungent fumes arising from 
the incomplete combustion of kei'osene, ha^'e been used. Lender favor¬ 
able conditions fiuit could be colored by these methods in a few days. 
However, there W’asahvays danger to human life w^hen the gasoline- 
engine exhaust fumes were confined in the coloring rooms, and tlie 
kerosene fumes sometinios imparted a disagreeable flavor to the fruit. 
In addition, the latter in\olved a <'ousidera])le iu‘e luizard ami often 
caused serious property loss. 
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Commercial Ethylene Now Used 


When it was discovered that ethylene gas is the essential component 
of kerosene fumes so far as coloring the fruit is concerned, methods 
were devised whereby commercial ethylene was substituted for kero¬ 
sene fumes in the coloring process. 

Besides the concentration and kind of the gas which is the active 
agent, other factoi*s upon which coloring depends have been found to 
be the temperature, humidity, and ventilation of the coloring room. 
All these factom are influenced by the type of construction, arrange¬ 
ment, and equipment of the room. 

Loosely constructed and uninsulated rooms can be used during warm 
weather, provided the rooms are ventilated frequently, but •when arti¬ 
ficial heat must be supplied great difldculty is encountered. Unless a 
uniform temperature can be maintained throughout the room there 
win be a lack of uniformity in the rate of coloring and it may be neces¬ 
sary to treat some of 
the fruit for exces¬ 


sively long periods. 
It is essential to short¬ 
en the coloring proc¬ 
ess as much as possi¬ 
ble, because the high 
temperatures and hu¬ 
midities required are 
very favorable to the 
development of stem- 
end rot and other 
types of decay. 

The greatest^ prac¬ 
tical progress in the 
development of im¬ 
proved coloring prac¬ 
tices has been made 



I'kiITRE Receiving pUtinrm of a Fl<»ii(la citius packing house 
bhovv mg doors to colonng rooms m which the fruit is placed as soon 
os leceived. Packing houses are usually arranged solh^tthe fruit 
c an be moved in a straight line from the coloring rooms through the 
packing space and into cooling rooms on the opposite side of the 
building, vvhence it is loaded directly into refngerator cnrs 


since 1929. At that time the Mediterranean fruit-fly outbreak in 
Florida necessitated the construction of a lar^e^ number of well- 
insulated rooms especially equipped for air conditioning in order to 
maintain the fruit under uniform conditions during treatment for this 
pest. Rooms of this type proved to he adiiiiiubly adapted for color¬ 
ing purposes and have now yoij largely supplanted the earlier kinds 
throughout Florida. (Fig, 23.) 


Equipment of Coloring Rooms 

These coloring rooms are usually rectangular in shape, with the ceil¬ 
ing 7 or 8 feet above a slatted floor supported on 2 by^ 6’s placed over a 
tight subfloor. Such a floor is essential for good air circulation. Pow¬ 
erful blowers are placed along the side wall or above the ceiling to draw 
the air from beneath the floor and through a d uct to the blowing appa¬ 
ratus, where it is brought to the desired temperature and humidity and 
where the coloring gas is introduced before the air and gas are forced 
down through the fruit. (Fig. 24.) The multivane type of blower 
rather than the propeller type has proved most satisfactoiy. The 
blower is equipped with an adjustable opening on the suction side to 
pennit continuous introduction of fresh air and to prevent excessive 
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conceiitration of carbon dioxide and other waste gases within Ihe 
30 oin. In this manner the air in the coloring^ room is continiioiisl}" 
iccircnlated and uniform conditions are maintained throughout. In a 
loom of 1-carload capacity an actual deliveiy of at least 2,000 cubic 
feet of air per minute is desirable. 

During cold weatlier the air is heated by being passed over a largo 
steam radiator and is humiditied by steam introduced from a small jot 
During warm weather the condition of the air is regulated by passing 
it through a wuiter spray wdiich absorbs excess beat and raises the 
humidity. The temperature is controlled by an automatic thonnostat 
to prevent the fruit from becoming overheated during the coloiing 
period. 

The ethylene gas is introduced and regulated by two reducing valves 
attached to the high-pressure cylinder in which it is purchased. The 
gas is usually x'eleased at a pressure of only a fraction of a pound and is 
conducted thi'ough a )^-inch main-line pipe with laterals leading into 



FioIiRl 24.~Au-condilionlag equipment abo\e ceiling of coloring ioomt>, bliOM mg funs, btcim incl 
^ ater pipes, and ethjleno gis line 


the au*-conditioning chanibor of each coloring room. At the discharge 
end of each lateral pipe there is a nozzle with a ent-ofi to enable one to 
tui’n the gas on or off in a given room w ithout affecting the operation of 
other rooms. The gas is turned on when the room is filled with the 
fruit and is left on until the coloring is completed. Being thoroughly 
mixed with the air before its introduction into the coloring roora^ it is 
supplied in unifonn concentration at all times. It is most satisfac¬ 
torily used at a rate of about 3 cubic feet per day per room of 1-carload 
capacity. 

Varying Reactions in Different Crops 

Experience has shown that few citrus crops react alike to the coloring 
process, since growing conditions have a marked influence on the rate of 
coloring. ^ Variable weather conditions and variations in the condition 
of the fruit itself from tune to time, prevent adoption of a staudardize<l 
colorii^ procedure. In general, however, it is rocoinmetided that the 
temperature of the fruit should be brought to 80° to 85° F. w ithiii two 
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or three houi’s if possible. To accomplish this it is sometimes necessary 
to use live steam, vhich also brings up the humidity and prevents 
wilting of the fruit. It is desirable to maintain the relative humidity 
within the range of 80 to 92 per cent, using the higher humidity at the 
start of the process. Care must be taken, however, to prevent the 
fruit from remaining wet for prolonged periods. After the fruit is 
brought to the desired temperatuie, live steam in the coloring room 
can be dispensed with and tlie dcsii*ed humidity can be maintained by 
manipulating the air-conditioning equipment already described. 

Ventilation should be provided during the entue coloring period by 
keeping the fresh-aii- vent in the air mixer open continuously. The size 
of the opening necessarily differs with the size and tightness of the 
room. Usually an opening^ of 6 to 8 square inches is adequate for a 
coloring space of 2,200 cubic feet. 

Coloring is but one step^ in htindling the fruit from grove to market. 
It must be coordinated with other essential operations, in aU of which 
one cardinal principle should be emphasized—the maintenance of max¬ 
imum speed consistent with careful handling, so that the fniit may be 
packed and cooled without delay. 

J. R. WiNbTON, Bureau oj Plant Industry, 


C OTTAGE-CHEESE Industry Before 1917 cottage cheese did 
Could Be Expanded with not have the commercial impor- 
Advantage in Some Areas tance that it has to-day. Itliad 

been made both in the home and 
by some dairy plants in various sections. The manufacturing methods 
commonly used, however, were such that the product was of nonuni- 
fonn quality and did not create an extensive demand. Nor was any 
considerable vohmio of skim millc utilized in its manufacture. 

Not imtil during the World War, when conservation of food and utili¬ 
zation of all food products became a question of economic importance, 
was there any concerted effort to improve manufacturing methods and 
to utilize huge amoimts of skim milk in the manufacture of cottage 
cheese. At tha I time, although large quantities of skim milk w ere being 
fed to livcbtook on the farm, millions Grounds w’ere also being pom*ed 
into creameiy and milk-plant sew el’s. To utilize this w^astc as a niunan 
food the Uniled States i)epartment of Agi’ienltiiro in 1917-18 inaug¬ 
urated an intensive eanipaim to increase the manufacture and con¬ 
sumption of cottage cheese, Alany creameries and milk plants through¬ 
out the daily sections of the couutiy took up its manufactme on a 
commercial scale. This may be said to be the real beginning of the 
cottage-cheese industiy, for since that time its production has increased 
steadily. 

Throughout the campaign cottage cheese was widely advertised in 
new-spapei-s and on Government posters placed in restaurants, markets, 
and other public places. The jDcpai’tmont of Agriculture also pub¬ 
lished infoi’mation on the food value of cottage cheese and developed 
new methods by which it could be served as a human food in different 
combinations. The department realized that in order to increase the 
consumption of cottage cheese it w^ould be nocessaiy for the manufac¬ 
turers to put a good product of uniform quality on the market. To 
accomplisli this a standardized method of manulactiu’hig w^as adopted 
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and especially trained men were assigned to different sections of the 
countiy to work with, creameries and milk plants. Practical demon¬ 
strations of the met hod of mauufactiu’ing w ere given at each plant until 
a satisfaidoiy and uniform quality of cheese \v as being produced. This 
introductory w ork, W'hichwas a liart of the campaign, stimulated a new 
and increasing demand for cottage cheese. The manufacl ui'crs lost no 
time in putting a good-quality product on the market. Since that time 
there has been a steady increase in the annual production of cottage 
cheese, including pot and baker's, imtd by 1930 the amount manufac¬ 
tured was 240 per cent greater than in 1918. 

According to estimatesof thoBiueau of Agricultural Economics of the 
Department of Agriculture, in 1918, the first year for which production 
figures were available, 28,350,000 pounds of cottage cheese, including 
pot and baker’s, w^as manufactm'ed. In 1922 the total W'as 32,389,000 
pounds, in 1926 it w as 67,977,000 pounds, and in 1930 it was 97,641,000 
pormds. The amount of cottage cheese made in 1930 represents 
644,430,600 pounds of skun milk, and, at the average price received by 
the manufacturer tor plain cottage cheese, the value of the 1930 
production was approximately $6,000,000. 

In 1930, .>98,008,000 pounds of cheese of all varieties was manufac¬ 
tured in this countiy. These varieties represent eight ditferent classes 
and rank in volume of production as follows: (1) Cheddar, whic h repre¬ 
sents 64.6 per cent of all the cheese produced in this country; (2) cot¬ 
tage, including pot and baker’s, 16 per cent; (3) brick and Munster, 5.6 
per cent; (4) cream and Neufchatel, 5.4 per cent; (5) Swiss, including 
block, 4.3 per cent; (6) Italian varieties, 1.4 per cent; (7) Limberger, 
1.3 per cent; and (8) all other varieties, 1.1 per cent. As to value the 
order is slightly changed and is as follows: (1) Cheddar, (2) cream and 
Neufchatel, (3) cottage, including pot and baker’s, (4) Swiss, iuciuding 
block, (5) brick and Munster, (6) Italian varieties, (7) other varieties, 
and (8) Limbeiger. 

A Product of Importance 

It has been foimd that cottage <‘hcese, including pot and baker’s, 
ranlcs second in volume jjroduced and third in value. According to 
those figures it would seem that cottage cheese is no longer merely 
a by-pi’oduct of the daily industiy but is a product of consider¬ 
able importance. Many creameries and milk plants in regions where 
skim millc is available and w'hero a market for cottage cheese can be de¬ 
veloped w ould no doubt find it pi'ofitable to give more atUmtion to its 
manufacture. 

To increase the consumption of cottage cheese a good and uniform 
product must first be made available to the public. To accomplish 
this there must bo a supply of skim milk of g<'od quality. The manu¬ 
facturer must adopt a method that will produce the particular typo 
of cottage cheese most in demand, then handle the inamifactuiing 

E rocess as carefully and as imifornuy as he does the manufacture of 
igher-priced daily products. 

The Bm-eau of Dahy Industry has recently perfected a method 
which consistently produces excellent results. By using this or a simi¬ 
lar method moi'e daiiy-producls ])iants could improve the quality of 
their cottage cheese and thus utilize their skim millc more profitably. 

II. L. WiLsox, Jiureaii of Dairy Industry, 
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C OTTON Communities The advantages of limiting production 
Showing More Interest to a single variety in each community 
in One*Variety Plan or district are becoming more and more 

Avidely recognized among cotton grow¬ 
ers and others interested in cotton pi'oduction. The 1-variety plan has 
already been adopted and apphod in most of the cotton-producing dis¬ 
tricts of the southwestern irrigated vaUoys, and the experience in these 
communities may facilitate the extension and stabilization of the sys¬ 
tem of organized production in the eastern Cotton Belt. 

The primary object of 1-variety organization is to establish and 
maintain a regular supply of pui'o seed, to be used as the basis of pro¬ 
duction by the entire commimity. ^ig. 26.) The first step to be 
taken, where an active local interest in the 1-variety plan has devel¬ 
oped, is to form a growers’ association to which all bona fide growers 



FlCfUKi: 26 -—A Itroeding block oi Acali cotton on United States Acclimatisation Field Station, Stite 
College, New Mexico, wheie the purity and superior quality of the seed ore maintained for organ¬ 
ized community^ planting 


within the coinimmity should be eligible. To give stability and con¬ 
tinuity to the effort, each member should sign a 5-year agreement to 
plant only the vaiiety of cotton designated hy the board of directors. 

Community Boxmdaries 

In Califomia the 1-variety districts are designated by cotmties, and 
many of the cotton-growing areas of the Southwest are separated from 
each other by mountain ranges or stretches of unirrigated desert, which 
afford ample protection from the danger of crossing with other varie¬ 
ties or with other stocks of seed. Where separative geographical fea- 
ttiros do not exist, as in many parts of the eastern Cotton Belt, more 
care has to be taken in locating seed-producing areas that can be pro¬ 
tected in other ways. 

Ono-variety areas also may be located with reference to soil types, in 
the interest of safer and more regular production of seed, ^ 

A gin unit, or the area from which a single gin draws its custom, 
may afford a satisfactory basis of a community effort, particularly if 
the gin is isolated enough to be free from the competition of other gms. 
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Haviag all of tho oustoni of ono gin of tlio same vaiioty brings obvious 
advantages in keeping the seed pine and in being able to regulate the 
gin machinery so that there is a niininuim of damage to the fiber. 

Selecting a Variety 

Coimnunity produ(*tion of iniy good variety is better than a multi¬ 
plicity of vaiieties. The better the variety selected, however, the 
easier it is to attain community production. Properly conducted viv- 
riety tests are the best means of determining the relative value of a 
variety, but the community organization need not wait for lo{‘al tests 
to be made. Recommendations of the State univeisity or extension 
service can be followed safely, or tho association can be formed and 
the members cboo'^e by lote the variety with which to start. In case 
another variety is later found to be bettor, a local seed supply can be 
developed and the entire cominiinity changed over. The initial va¬ 
riety, however, should be one of ivhich an adequate supply of pure seed 
is obtainable. 

Final Stages of Community Organization 

Most growei’s can readily appreciate the advantages of l-variety 
production, but a community often contains a siuall proportion of 
growers to w^hom these advantages are not so easily discernible. A 
100 per cent l-variety commiuiity is therefore much more difficult 
of attainment than a nearly 100 per cent community, and some means 
of protection against reactionary growers may be needed. 

The gins can be of material assistance in dealing with this problem 
by refusing to gin outlawed varieties. The communities can also be 
protected by county ordinances or State law-^s proliibiting the planting, 
haiwesting, and ginning of other than one variety in districts that are 
attempting to organize themselves on this basis. Restrictive ginning 
and. legal measures, how^ever, should not be invoked to coerce mixed- 
variety communities into l-variety production, but shoiild apply only 
to communities already establrihed on a l-varioty basis and practi¬ 
cally imauimous in their choice of variety. 

IL G. McKimvnu, Bureau of Plant Indumfnj. 


C OTTON Data Record Data on the grade and staple of cotton 
Variation in Staple ginned in the llnited States for three 
Length, 1928-1931 consecutive yeais are now available, and 

similar data ou ginnings up to Decem¬ 
ber 1 of the fourth year are available. We are approaching the time, 
therefore, when it mav be possible to get some pempective of the 
trend of staple length—some definite information as to whether 
tho staple length of American cotton is deteriorating or improving. 
Data covering a period of but three or four yeai*s are, of course, 
inadequate as a basis for definite conclusions, information covering 
a longer period being required to establish trends with any degree of 
certainty. But the figures now available do permit of some inter¬ 
esting comparisons. 

Figure 26 shows the proportions of the several staple lengths of Amer¬ 
ican upland cotton ginned in each of the three cotton years, 1928,1929, 
and 1930; and Figure 27 shows corresponding proportions of these 
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Fioitre 26 —Percentage distribution, by staple length, 
of cotton ginned in the Tnitecl btates, crops of 1^28, 
1929. and 1930 


staple lengths ginned prior to December 1 in each of the four vears, 
1928, 1929, 1930, and 1931. 

In each of the three yeai’s for which data on the entii’e crop are now 

available, tlie proportion of the _ 

total crop that v as I's inches □«. 

andlongerinstaple constituted «_U___ 

less than 5 per cent of the total 

ginnings. Not only do these -- 

lengths constitute a compara- ^ ri 

tively small part of the crop, n I- - 

but they are grown, for the g | 
most part, only in restricted “I 'I i~ “r 

areas. The proportion of the jllllillllllllll mti _ _ 
crop ranging in staple length “ t Slsr 

from to 1 He inches, mclusive, 26 -Percentage distribution, by staple length, 

fiTO^\'Il quite general] V tiirougll- of cotton gmned m the United btates, crops of 1928, 
out the Cotton Belt, consti- i^.andioso 

tuted approximately 81 per cent in 1928, more than 75 per cent 
in 1929, and more than 83 per cent in 1930. 

Available Figures Inconclusive 

Persons asserting that the staple length of American cotton is deteri¬ 
orating point to th^e large quantity of cotton shorter than inch that 
was ginned from the crop of 1929, as compared with that ginned from 
the crop of 1928. It should be borne in mind that, although the pro¬ 
portion of these short lengths increased from more than 14 per cent 
of the crop in 1928 to 20 per cent in 1929, it decreased to approxi¬ 
mately 13 per cent of the crop in 1930. In so far as ginnings to De¬ 
cember 1 may be fakon as indicative, a further decrease may be 
expected for 1931, This expectation is based on the fact that cotton 

shorter than % inch con- 

-z—z—z—z- stituted only about 5 H 

per cent of ginnmgs 

“ ^ prior to December 1, 

^ __1931, as compared wth 

I n per cent, 20^ per 

Seo—™ _ ■ _ cent, and 13M per cent, 

h r n respectively, for the 

10 -1 I— I -gT-coiTesponding periods 

1 1 II rfTTl MT-n inl928,1929,andl930. 

' *1 " ' ' T.liJ Tyff i.aSd -' a similar comparison 

l£NOT1i OF^APLt ONLHCS) j* .2 SvcR shows that an appreci- 
ri(,T Kf. 27 —Terpoiitagc disiiibutioii, bj staple* length, of cotton ably larger proportion 

ginnotl in the United States pnoi to December 1 of the years />n+.+.rkn rsiTio-i-no* in 

res, i93o, and lyii ^ 

length from % to IKs 

inches was gmned prior to December 1, 1931, than during the corre¬ 
sponding period in either of the three preceding yeai*s. In this con¬ 
nection, attention is called to the favorable weather conditions pre¬ 
vailing throughout a great part of the 1931 season. 

A comparison of Figiu*es 26 and 27 will show that the proportions of 
the various staples in the ginnings to December 1 have not materially 
differed from those of the entii’e crop during the last three years. 

100446°—32-10 


11928 □l929 OigSO OlSSI 


LENCTM OF 5TAF1E (INLMES) 
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Although no official data are aA^ailable that would indicate the extent 
of deterioration in staple length of American cotton prior to the inau¬ 
guration of the grade and staple estimates work of this departmen t, the 
preliminary fibres now available do not indicate that deterioration in 
staple length has occurred during the last three years. 

W. B. Lantiam, Bureau of Agricultural Economics. 


C OTTON Exports to Russia Before the World War, Russia 
Decline as Acreage and ranked sixth among foreign coun- 
Output There Increase tries in mill consumption of Ameri¬ 
can cotton. It held a similar place 
in 1927-28 w^hen the postwar peak of American cotton consumption 
by Russian mills \\as reached. In the last few yearn Russia’s home 

i )Toduction of cotton has increased considerably, reaching the prerevo- 
utionaiy peak, and its imports of American cotton declined until 
they have practically ceased d\iring the 1931-32 season. Russia occu¬ 
pies an important position in the world of cotton. Among cotton- 
growing and cotton-manufacturing coimtries it ranks sixth in number 
of spindles; fifth in production of lint; and fourth in acreage devoted 
to cotton. The increase in Russian cotton production has attracted 
vndespread attention and given rise to the question: How much com¬ 
petition is the American producer likely to meet from Russian cotton? 

The possession of a domestic source of raw-cotton supply makes the 
Union of Socialist Soviet Republics, as Russia is now oflicially styled, 
unique among the European cotton-manufactiuing countries. It also 
has a large domestic market for cotton goods. Although the produc¬ 
tion of Russian cotton increased rapidly during the pre-war and early 
war years and again resumed an upward course after the interlude of 
the revolution and civil war (1917-1921), it has usually not been suffi¬ 
cient to satisfy the requirements of the Russian manufacturing 
industry. The Russian cotton industry depended, at least until 
recently, on foreign sources (principally the United States) for a large 
proportion of its raw material; hence the importance of Russia as a 
market for American cotton. 

American cotton on the Russian market has had to meet the increas¬ 
ing competition of the Russian-grown cotton from Turkestan or 
centi'al Asia and Transcaucasia. Cotton has been gi*own on imgated 
land in Turkestan and Transcaucasia for many centuries. The former 
sectionis especially important and accounts for the bulk of the Russian 
cotton supply. Cotton in Turkestan is grown by small peasant culti¬ 
vators who formerly used, for the most part, primitive implements and 
a prodigious amount of labor in raising the crop on their small plots. 

Even before the World War, there was a movement to make Russia 
self-sufficient, as far as possible, in the matter of raw cotton supply. 
Both the Government and the manufacturei’s were interested in this 
project. ^ Domestic production was encouraged by a high protective 
tarm on imported cotton, taxation privileges for the growers, extension 
of railway facilities in the cotton-gi'owing districts, and new irrigation 
construction on which extension of the Russian cotton acreage princi- 
paEy depended. Such measures, coupled with the fact that cotton is, 
on me whole, weU adapted to the climatic conditions and the small- 
scale, ffighly intensive agriculture of Turkestan, resulted in a large 
expansion of the acreage and production of Russian cotton. 
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Expansion in Turkestan 

The area devoted to cotton in Turkestan more than trebled between 
1<S90 and 1010, as far as the inadequate statistical data enable one to 
judge. Considerable expansion in acreage also occurred in Transcau¬ 
casia. At the same time, the displacement of native cotton varieties 
l>y American upland types proceeded rapidly so that little native 
cotton was being planted at the outbreak of the war. The expectation 
of increased prices,^ with the entrance of Russia into the World War, 
provided a further incentive to the extension of cotton cultivation and 
by 1915 Russian cotton production reached a record figure of 1,500,000 
to 1,700,000 bales of 478 pounds each. 

Consiunption of domestic cotton also exhibited an upward trend. In 
1890, domestic cotton constituted one-fourth of the total Russian mill 
consumption (including Russian Poland but excluding Finland); by 
1910, it was more than a half; and in 1914, when the peak of Russian 
mill consumption vras reached, it constituted 60 per cent. Consump¬ 
tion of American cotton likevdse showed an actual increase, though its 
relative importance in the total Russian mill consumption declined 
In 1890 Russian mill consumption of American cotton amounted to 
375,000 bales of 478 pounds, or 62 per cent of the total, and in 1910, 
596,000 bales, or 36 per cent of the total. 

The World War and the Russian revolution with its consequent 
economic isolation of Russia and disorganization of economic life, led 
first to a decline and later to a cessation of imports of cotton into 
Russia. Imports wore not resumed on any considerable scale until 
1923. Consumption of American cotton by Russian mills, which was 
estimated at only 27,000 running bales in 1921-22, increased to 403,000 
bales during the season of 1927-28, exceeding even the pre-war record. 
A rapid dedine, however, has followed and apparently little American 
cotton was consumed during the season 1930-31. 

Significance of the Drop in Imports 

The downward trend of Russians cotton imports during the last three 
years seems to suggest that the country is nearing its goal of cotton 
Indepciidenco. But it should be borne in mind that, with a monopoly 
of foreign trado and of the textile industry, together vdth the power to 
ration consumption, the Govornnient can restrict imports in order to 
maintain a favorable balance of trade, even should the domestic pro¬ 
duction fall short of replacing imported supplies. The Government 
appears to be making e\ery effort to push the cotton industry. Con¬ 
tracts with grow ei*s for acreage, on me basis of w^hich advances are 
paid to them, have been made each season. To provide an adequate 
supply of cheap grain for central Asia so that the farmei-s could devote 
a larger acreage to cotton, a railroad connecting Tiurkestan with the 
grain regions of Siberia was constructed. Reduced taxation of land 
under cotton and exemption for a 5-year period of cotton acreage in 
new growing regions were granted. 

Selected seed, modem implements, and tractors are being intro¬ 
duced. In 1923-24 there were only 39 tractors in central Asia; by 
1926-27, the number had increased to 1,270; and by 1929-30 to 3,609. 
L^se of meohaniciil power relieves the shortage of draft animals, which 
is acute among the cotton growers of Turkestan (many of whose hold¬ 
ings, however, are too smaU to permit a profitable employment of their 
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own stock), and as it diminishes the required feed-groin acreage it 
increases the acreage that may be devoted to cotton. To utilize the 
available supply of tractors eflicieutly, a number of them are operated 
together with other improved machinery under single dii*ection for a 
number of farms. These units are called ‘‘machinery tractor sta- 
tions.^' Collective and State farms which accounted for a little over 
70 per cent of the 1931 acreage are replacing the sinall individual 
grower. However, there are chronic complaints of various defects in 
the organization of the Russian cotton-gi’owing^ industry, such as 
shortage of labor, inadequate supplies, or poor distribution of gi'ain and 
manufactured articles in the cotton-growing districts, etc. The aver¬ 
age yields are below pre-war and have showm a downward trend during 
the last few years. Nevertheless, in 1930 a crop of more than 1,500,- 
000 bales of 478 pounds (or 08 per cent above the 1909-1913 average 
production) was narvested, thus reaching the previous Russian peak 
production of 1915. 

Russian Mill Consumption 

In 1909-1913, domestic cotton constituted little over half of the total 
Russian mill consumption. To cover the rcciuircnxents of the Russian 
cotton industry, if the output remains at the pre-war level, it w^ould 
apparently be necessaiy for the Russian production of cotton to be 
approximately double that of 1909-1913. However, the present capac¬ 
ity of the spinning industiy of the Union of Soviet Socialist Republics 
is nearly one-fifth less than that of pro-w^ar Russia because of the 
secession of territory. This, in turn, tends to reduce the raw material 
requirements, except as the reduction in spindlage may be offset by 
other factors such as an increase in the number of hoiim worked, etc. 
On the other hand, cotton production in 1930 was almost 70 per cent 
above the average for 1909-1913 and a further increase w'as expected in 
1931 with tho larger acreage. It w'^ould seem, therefore, that the Soviet 
Government can not be veiy far from the attainment of its objective 
of self-sufficiency on a pre-w’ar basis in the matter of cotton supply. 

Although exports of American cotton into the Union of Soviet Social¬ 
ist Republics are primaiily alfected by this situation, it is noteworthy 
that the Government is afso plaiining'to develop tho growing of Egyp¬ 
tian (long-staple) cotton. 

An output of cotton goods not exceeding pre-w^ar quantities would 
entail a standard of consumption below pre-w’ar standards, as tho pop¬ 
ulation of the Union of Soviet Socialist Republic's increased between 
1913 and 1931 by approximately 15 per cent. Eurthonnore, a con¬ 
siderable portion of the Russian pre-wai’ supply of cotton yam and 
cloth was provided by the highly developed manufacturing industries 
of the Polish and Baltic regions, wiiich seceded after tho revolution and 
w^hich were formerly not separated by customs barriers from thorest 
of Russia. Therefore, should an expansion of the Russian textile in¬ 
dustiy and a rising standard of living of the Russian population occur 
in the near future, a fuj'ther considerable increase of Russian cotton 
production, or alternatively, greater imports of foreign cotton, wrould 
be necessary,^ especially since the growling industrialization of the 
Union of Soviet Socialist Republics probably w“ould result in the in¬ 
creased industrial use of cotton. On the other hand, there must be 
borne in mind the possible production of substitute textile fibers. 
Such substitutes, if found, wrould, of coiii*se, tend to diminish the use of 
cotton in the future. 
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Additional Land Available 

As far as land resources arc concomed, there are undoubtedly oppor¬ 
tunities for a further expansion of the Russian cotton acreage as well 
as for increasing^ the yield per aero by improved cultural methods. 
The increase dux'ing recent years has taken place largely through the 
displacement of other crops, principally cereals on the inigatedlands 
of Turkestan and Transcaxicasia. There may be a possibility of a 
further shift to cotton on irrigated land. Such land was roughly esti¬ 
mated at 11,000,OOOto 12,000,000 acres as against a cotton area of some 
4,000,000 acres. Not all of the irrigated land can be devoted to cotton; 
not all is actually sowm to crops each year. In the opmion of some 
Russian autlioniies cotton shouhl not occupy more than one-third to 
one-half of the sowui area, but others consider a higher proportion of 
cotton feasible. The iiyigated area xindoubtedly can be greatly aug¬ 
mented through new construction, hut this will involve considerable 
capital outlay. 

A less costly method of cotton expansion is the extension of cotton 
cultivation into noninigated areas. Nonimgated, diy-famiing land 
of Turkestan is beginning to bo utilized on a small scale for cotton; but 
of far groaliT importance is the stroi^ effort made during the last two 
years to de\elop cotton growing in Eiiro])ean Russia, particularly in 
north Caucasus, Uki’aine, and Crimea where cotton was not culti¬ 
vated previously c\(*ept on an experimental scale. In 1931, the new 
cotton areas already accounted for 17 per cent of the total Russian 
cotton acreage. It is too early to sav whether this experiment is really 
a success. DilficuUies a re likely to'l>e encountered, especially in view 
of the extension of cotton cultivation far northward. In any event, 
the yields are bound to be lower than on the irrigated lands of Turke¬ 
stan and Transcaucasia. 

During the last few years the Union of Soviet Socialist RepubKcs 
exported small quantities of cotton although the country was on ap 
import basis. Tuese exports wore probably dictated by financial exi¬ 
gencies of the balance of international payments. Under a monopoly 
of foreign trade and the textile indiisliy, sales of the better cotton for 
the purpose of obtaining foreign curreucy are likely to occur and may 
even increase in the future, notwithstanding a short supply of cotton. 
With Russian e.xports and Russian imports of cotton the foreign ex¬ 
change situation is an important factor. In the long run, however, 
whether the Union of So\ iet Socialist Republics will be self-sufficient 
with 3 ‘espcct to cotton, or on an import basis, or (much more problem¬ 
atical) will develop a considerable export surplus of cotton, is likely 
to be determined largely by the outcome of a race between the standai‘d 
of living of the Russian "population and the capacity for increased 
cotton production, 

L. VoLiv, Bureau of Agricultural Economica, 


C OTTON Fiber Improvement The sexuality of plants and the 
Necessitates Community conveyance of pollen by insects 
Action to Keep Seed Pure have been studied intensively for 

the past century, and many cuii- 
ous relations have been revealed. Since the time of Danvin hundreds 
of floral specializations to attract insects have been described in the 
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different families of jffants, and insects have been found to be carriers 
not oidy of pollen grains but of fun^s spoies, bacteria, and other 
microscopic organisms that cause epidemic diseases, such as malaria, 
yellow fever, typhoid fever, and bubonic plague. Sanitation of seed 
stocks is necessary in the cotton industiy, in order to produce better 
fiber. 

The floral biology of the cotton plant is relatively simple. The 
flowers are conspicuous, with nectar glands at the base. The large 
tuberculate pollen grains have their surfaces covered with mucilage 
and are not carried by the wind, but adhere readily to bees and other 
insects. (Fig. 28 ) Each flower is likely to be visited many times, 
and bees may come from a mile away. If the trails of the insect visi- 
tora could be visualized, the cotton fields of any community would 
appear to be completely covered and connected by a network of cross 
pollmation. Different breeds of cattle can be fenced in separate 

pastures, but there is no way 
to keep cotton from being 
crossed. 

Where different varieties are 
raised in the same community 
an extensive mixing of seed oc¬ 
curs at the public gins. When 
this mixed seed is used the work 
of the bees in crossing the differ¬ 
ent plants in the fields is a mon- 
grelizing process, leading to an 
indiscriminate diversity of plan t 
characters and a corres]>onding 
iiTogularity of fiber(Fig. 29.) 
ITyfods between different va¬ 
rieties may appear promismg in 
the fiist generation, but ‘'break 
up'' and degenerate in second 
and later genoiations. 

Mixing and crossing undoubt¬ 
edly have increasoa with the 
development of the public-gin 
system since the ^Civil War. 
A general deterioration of 
the fiber has occurred, and 
now has reached the point at 
wliich cotton from other coirntries to some extent is replacing imicrican 
cotton in Europe. 

More Uniformity of Fiber is Greatest Need 

Since the cotton fiber has to be spun by accurately adjusted textile 
machinery, maldng the liber more uniform is the greatest improve¬ 
ment that can be accomplished by selective breeding. Varieties with 
fiber of any desired le^th, from )fto 2 inches, can be produced. Fiber 
less than 1 inch long is “short staple," which should in general be re¬ 
placed by uniform varieties w ith staples 1 inch or more in length. The 
longer the fiber the greater the need of care in maintaining the uniform¬ 
ity of the seed stocks, if production is to be on a practical scale. For- 



I’KXTRi 2 s—\Muii vuiotus of cotton aic 

1>1 luKU m lu iMilJormg tu Ids hus jiul utl < i jriM c ts 
tha \jsit tlie llowtis ciossfcilih/e jinl 
tlio diHeiertt soi ts n Ins lesults m dotonor it ion of 
Uic<!ecd stocks and the production of iiiet,ular fiber 
of poor (iinlity (Vbout natm il si/e) 
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mcrly it was supposed that the discoveiy or development of better vari¬ 
eties of cotton \v ould biing an impiovement of the fiber, but expciience 
shows that the practi¬ 
cal possibilities of im¬ 


piovement depend on 
establishing good yaiie- 
ties in i egular, continued 
cultivation. 

On accoimt of the ef¬ 
fect s of miving and cross¬ 
ing, the production of 
uniform cotton depends 
on isolating the seed 
stocks of the vari¬ 
eties. Instead of grow¬ 
ing different varieties 
in the same localities, 
each community or 
district that undertakes 
to produce uniform, cot¬ 
ton must restrict itself 
to a single superior 
variety, in order that 
the variety may be 
preser^ cd by keeping 
the seed pure. Con- 
tin iied selection and 
roguing also are required 
in order to maintain 
a uniform type, but 
these precautions are 
of little effect if the 
seed stocks are not 
isolated. 

The first step in 
pract ic al impmvemen t 
of cotton fiber is to pro¬ 
vide the l-variety con¬ 
ditions for niaintaining 
the necessary supplies 
of pure seed. The crop 
must be yarietized by 
communities before the 
fiber quality can be 
standardized effective¬ 
ly, that is, before the 
fiber can be made as 



uniform as possible, AiouaiiU —center row shows uniform cotton pioduced from puio 

selected seed 3 ?iist and third tows show irregular fiber grown 
ancL Kept uniiorm trom from seed of dillcreal \arieties that hav e been mixed at the gins 
year to year, during a mongrtlized m the fields by insects (One fourth natural 

period of commercial 

production. The methods of preserving and utilizing superior vari¬ 
eties are a part of the problem of fiber improvement, no less than 
the methods of breeding and selection. 
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Better Buying System Needed 

Nobody kno-w s how much cotton of more than 1-inch staple would be 
used, or how much advantage unifonn fiber oukl have in the market, 
if adequate bupplies were I'egularly available, as has never been the 
case. The annual production of sea-island cotton in South Carolina, 
Geoigia, and Florida once ranged for many j^ears from 70,000 to 
100,000 bales, and several times as many bales of upland long-staple 
cotton were gi*owui in lississippi, Louisiana, and eastern Texas, With 
the arrival of the boll w'eevil, not only were these crops of long-staple 
cotton destroyed and the long-staple varieties discarded, but several of 
the former long-staple markets were abandoned. The tendency that 
has rided in recent years, not to discriminate in the quality and price of 
cotton in primary markets, has stood in the way of improvement of the 
fiber. Even the slight premiums necessary to encourage planting early 
and productive varieties with unifonn moderate-length staples have 
often been refused to the fannem, thus discouraging the planting of good 
varieties and the taking of precautions necessary to keep the seed pure. 
Hence it is being i*ecognizod that the system of buying must be im¬ 
proved, as \vell as the system of production, in order to improve the fiber. 

O. F. Cook, Bvreau oj Plant Industry, 


C OTTON Growers Advised Sea-island cotton, when grown from 
Not to Try Large-Scale pui’e selected seed, is the most val- 
Planting of Sea-Island liable of the w^oiid^s cottons. It is a 

^ cotton de luxe with a silky staple 
from 1K to 2 J 2 inches long, sui*passing all other types in length, strength, 
and fineness of fiber. For the manufacture of sewing thread, laces, fine 
dress goods, and for woven fabrics combining extreme lightness with 
maximum strength and durability,^ such as airplane wings, balloon and 
parachute cloth, gas cells for dirigibles, etc., sea-island cotton is liter¬ 
ally in a class by itself among the world’s cotton fibers. 

Commercial planting of sea-island cotton is now confined almost 
entirely to Porto Rico and other islands of the West Indies. The 
present total annual production is less than 10,000 bales, and practi¬ 
cally all of this crop represents fancy grades with staples 1%inches long 
and upivard. The longest sea-island cotton is now grown in St. Vin¬ 
cent, British West Lidies, where staple up to inelies mid longer is 
produced from seed of one of the fancy ‘‘crop lot’' strains imported 
from South Carolina. 

Former Production About 90,000 Bales Annually 

Before the invasion of the boll w'eevil into the Southeastern Slates, 
where the sea-isiaiid cotton was foiinerly grown, the average annual 
production of this cotton was about 90,000 bales. About one-tenth of 
this production represented fancy grades with fiber from 1% to 
inches long, the bulk of the crop ranging from IJ 2 to inches in 
length.^ After the invasion of the iveevil, production of sea-island 
cotton in the Southeastern States rapidly declined ajid about 10 years 
ago w’^as practically abandoned. 

Anticipating the serious danger of losing the seed stocks, which had 
been developed through more than 100 years of careful breeding and 
selection, experiments were immediately imdertaken by the United 
< 34 . of \o*rieultui*ein cooperation with the Agricultural 
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Societ;r of South Carolina and intere^ted growers, on tho Sea Islands, to 
investigate the practical possibilities of producing sea-island cotton 
under boll-weevil conditions and at the same time to preserve a stock 
of planting seed, should interest be re\’ived in this cotton in later years. 

The experiments included studies of the possibilities in cultural con¬ 
trol of the weevils by the improved method of “thick” spacing of the 
plants in the i-ows to produce earlier and larger crops; fertilizer tests; 
and other foims of production improvements, as well as the breeding 
of earlier strains, and use of the methods of direct protection of the 
crop by poisons (Fig. 30.) 



Ficr uKC 30 —Uplaud cotton boll. (Natuidl si/e ) Compare with sea-island boll 


Exclusion of Other Types Necessary 

By expeiimental plantings over a period of more than 10 years, it 
has been fully demonstrated that sea-island cotton can not be success¬ 
fully grown under the old system of mixed-variety planting with up¬ 
land cotton, as fonnerlv practiced by the cowers in the mainland 
districts of Geoi^ and Plorida. UmUce the upland varieties, sea- 
island cotton k susceptible to serious damage from boll weevils during 
the entire period of development of the crop, and weevils bred in the 
flower buds of the earlier upland short-staple cotton usxially prevent 
tho setting of a crop on the later matxirmg sea-island plants. 
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Experience has shown that the only possibility of successful produc¬ 
tion under present wnditions is in communities or districts devoted 
entirely to tne planting of sea-island cotton, to the complete exclusion 
of any other variety or typo. 

In the absence of supplies of sea-island fiber, the American market 
for this cotton completely disappeared several years ago, and the 

problems of restoring 
a satisfactory outlet 
for the fiber, if and 
when it is produced, 
are equally important 
with the problems of 
production. (Fig. 31.) 
A regular supply of the 
sea-island fiber must 
bo assured in order to 
reestablish an Ameri¬ 
can market, and, by 
the same token, a fair 

E rice for the fiber must 
e assured to the 
growers in order to 
encourage organized 
effort to estabSsh iso¬ 
lated sea-island com¬ 
munities where the 
seed can bo kept pure 
and the quality of the 
fiber maintained. 

Planting of Sea-Island 
Not Advised 

Intensive studies of 
these and other fun¬ 
damental problems^ of 
production are being 
made by the dopai‘t- 
ment in cooperation 
with growers and 
manufacturers. At 
present, satisfactory market arrangements have not been worked out 
with manufacturers, and until more information is available, fanners 
are being advised not to plant sea-island cotton on a large scale any¬ 
where in the continental United States. 

C. B, Doile, Bureau oj Plant Indudry. 


OTTON Progressively Weather and exposure lower the grade 
Lowered in Grade by of cotton. Every cotton farmer knows 
Exposure, Tests Show this and tries to pick his cotton under 

the best conditions as soon as possible 
after the bolls are ready. How much change takes place with expos¬ 
ure, and what kind of change, has never been known. 




Fit.I hL .U —‘^0 cotton 1 k» 11 (Natuidl si/e) It cobts so\eral 

tiniest as nmcti to pick thu biiuill bollb and roller gm tlio sea-ibland 
cotton ab it docb foi upland cotton 
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The -univorsal standards for grade of American upland cotton recog¬ 
nize five color olasrifications which are put up in phj^sical form, Extra 
White, Blue Stained, White, Yellow Tinged, and Yellow Stained, and 
three descriptive classes, Gray, Spotted, and Light Stained. Within 
each class there is a wide range of color vaiiation, as in the white 
grades in which the color varies from the veiT light creamy cottons of 
Good hliddling and above to the dark spotted cottons included in 
Good Ordinaiy. 

In order to make a preliminniy survey that would reveal something 
about these different colors, what caused them, how stable they are, 
and other characteristics, a study was undertaken in the 1930 season 
on cotton gi*ovTi at the South Carolina Experiment Station at Clenison 
College. The study was limited to the factor of exposure. 

The method of procedure was: In September, when the cotton was 
opening profusely, a great many newly opened bolls were tagged for 
future consideration. A certain number of these tagged bolls were 
picked on the date of tagging and at regular intervals for several days, 



FihijRB 32 —i:\iHMiK alono causes these dillereuces The cottons vetoi eady to pjok by mul-biv 
teniber. The samples illustrated were picked during the latter pai t of September, the midd le ot 
Detimiber, and the flist of March 


then daily for api)roxiinately two weeks, and weekly thereafter as long 
as there were lagged bolls I’emaining on the stalks. This provided a 
seiies of the same cotton, gi'own in the same field, under identical 
conditions. (Fig. 32.) 

Definite Color Trend Shown 

The samples were small, hand picked, and hand ginned, yet they 
provided excellent iTiateiial for a study of the actual fiber color change. 
Although they are not entirely representative of grade since they con¬ 
tain so little trash, yet the grade given to them by Govenimont classers 
lowers regularly from the first to the last of the season and follows the 
same trend that would take place in the classification of commercial 
samples. During the fii'st two weeks after tagging, all of the samples 
graded Strict Good or Good Middling Wliite or Spotted. The last 
sample to grade in the White grades was picked on the eighteenth day 
after tagging. From that time on the samples graded pi’ogressively 
through Good Middling Spotted, Good Middling Gray, Strict Mid¬ 
dling Spotted and Strict Middling Gray,^ Good hliddling Blue, Mid¬ 
dling Spotted, Strict Middling Blue, Strict Low and Low Middling 
Spotted, and finally became so low in color that they could not be 
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graded against the standards. Measurements of the color of these cot¬ 
tons show a very definite trend from light, somewhat creamy cottons 
of the high Whit e gi’ades down through the Grays to the low-grade Blue 
cottons. The spots \rhich caused some of the higher grades to fall 
into Spotted classifications seemed to be of different origin from those 
of the low grades, the general background color of the low grades being 
gray or blue even though they were called Spotted cottons. The 
measurements showed that the cottons picked after the middle of 
Jaiiuaiy were so low that there are no equivalent grades for theni. 

This study covers only one eastern cotton under weather conditions 
of 1930-31. Cottons from several sections of the Cotton Belt wore 
studied in 1931, with many additional laboratory tests made upon 
them in order to discover correlated factors; that is, as the grade dete¬ 
riorates by exposure, what other changes in characteristics occur that 
affect the spinning utility of the cotton. 

It is a significant fact that exposure in the field for only two or tlu'oe 
weeks after the boUs first open will lower the grade of the cotton. 

Dorothy Nickerson, Bvreau of Agricultural Economics, 


C OTTON Root Rot Causes During recent years, studies in 
Great Loss in Southwest; Texas and Arizona have resulted 
Control Problem Unsolved in an increased feowledge of the 

habits and life history of the cot¬ 
ton root-rot fungus (JPhymatotrichum omnivorvm (Shear) Duggar) which 

causes the serious root- 
rot disease in these 
and other Southwest¬ 
ern States. (Fig. 33.) 
The disease is most 
prevalent in Texas, 
where it causes losses 
estimated at $100,000- 
000 annually. It is 
also responsible for 
serious losses in parts 
of Oklahoma, Arkan¬ 
sas, New Mexico, Ari¬ 
zona, southern Cali¬ 
fornia, and northern 
Mexico. 

The disease attacks 
not only cotton but 
alfalfa and many im¬ 
portant field crops, 
vegetables, fruit and 
shade trees,berries,and 
ornamental plants. 
(Pig. 34.) Texas in¬ 
vestigators have listed 
274 species of cultiva¬ 
ted plants and about 
350 noncultivatcd species which servo as hosts of the fungus. The 
root-rot fungus is undoubtedly native to most of the areas whore it 
occurs, as it is found on wild plants remote from cultivation, and 



Fiourl 35 —Characterustw appoorance ot a cotton plant d^mgfiom 
effects of Iho root-rot fungus 
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rioLRj 34 — V pist uhetreo killed by the cot ton root-rot fungus nc-ir Indio, C ilif. 


often appears in the fii’st 
crops planted on virgin soils. 
There is no evidence that 
the disease is disseminated 
by such agencies as fai*m 
implements, animals, 'wind, 
or irrigation water, but it 
may bo transmitted by the 
transfer of infected plants 
or sclerotia. It usually per¬ 
sists in the same areas for 
many yeai-s. 

The "growth of the fungus 
is entirely subtoiranean ex¬ 
cept when it is producing 
fruiting bodies, and all of 
the direct injury is to the 
roots of plants. The fungus 
spreads by sending out 
numerous fine filaments, 
which advance among the 
soil particles. Some of these 
develop into strands which 
convey food materials for 
the extension of grow’^th, 
(Fig. 35.) 

Irregular Cycles of Activity 

Maps prepared over a 
period of several successive 
years from careful measine- 
ineut of root-rot spots in 
cotton fields show irregidar 



Pn.LRL 3o — V iUi 2 omori)hic t\i»e of stnnd of the oolton 
loot-iot fungus oht lined from tho soil beneath a sporo 
mit C) 
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ycles of expansion and recession in the activity of the fungus. Some 
pots that have shown regular bands of new growth each year for 
everal seasons may break up and leave only a few centers of infection 
dthin the invaded area. From those new growth takes place, and as 
xpansion continues in later years, the spots may resume the same 

contours as they 
fonnorly had. 

The root-rot fungus 
is known to have 
three stj^es of devel¬ 
opment in its life his¬ 
tory. _ These are the 
Ozonium or vegeta¬ 
tive stage, the JPhy- 
matotrichum or co- 
nidial stage, and the 
sclerotial or resting 
stage. Tho conidim 
stage appears as 
cushions or mats of 
spores on tho surface 
of tho groundj under 
special conditions of 
shade and moisture. 
The mats are white 
in color when first de¬ 
veloped, but turn buff 
as they grow older, 
and in tho later stages 
break down into a 
brownish powdery 
mass of conidia. The 
spores do not gormi- 
natoreadily,and there 
is no evidence that 
they can cause infec¬ 
tion. The sclerotial 
st^e_ develops in tho 
soil in the fomi of 
swellings or nodular 
enlargcmenls of the 
strands. (Fig. 36.) 
The sclorotia vary in 
size and shape, some being small rounded bodies like mustard seed and 
others attaining the size of small peas. Chains or clusters of sclerotia 
are also sometimes formed, and may be three-fourths of an inch or 
more in diameter. 

Tho sclorotia are either scattered or grouped in the soil, and 
have been found at depths of from 3 to 92 inches. A cubic foot 
of soil may contain as many as 4,000 to 5,000. Under iavor- 
able conditions they germinate readily and ai’e capable of infect¬ 
ing plants. Sclerotia were found to bo viable after being kept in 
sou vmder laboratory conditions for two and one-half years, and 
it is indicated that they may live at least that long imdor 
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some conditions in the field. They are readily Idlled by disin¬ 
fectants and hy exposure to diying, but live for a long period in 
moist soil or submerged in \\ atcr. 

No Entirely Satisfactory Control Measure 

None of the control methods that ha\e been tiled arc entirely satis- 
factoiy. Clean falbrning, repeated a])plications of barnyard nianiu*e 
over a period of several years, and subsoiling combined with rotation 
with nonsuseeptiblo crops ^\cre effecti\e in reducing the extent of the 
diwseasc in some experiments. In some sandy soils it has been demon¬ 
strated that dismtectants such as formaldehjxle, when applied by 
check flooding or bjr injection methods, were "effective in destroying 
the fimgus in both its vegetative and sclcrotial stages. Barriers in 
the fonn of open trenches, sheet metal, or mixtures of soil with fuel 
oil or sulphiu' were found to limit the spread of the fungus. Applica¬ 
tions of coimnercial fertilizers hastened the maturity of the cotton 
crop and increased the yield in some infested areas, but did not greatly 
inlhienoe the extent of infestation. Repeated attempts have been 
made to breed a strain or variety of cotton that would bo resistant 
to root rot, but the results have been rather discouraging. More 
promising results v ere obtained in testing for resistance some of the 
fruit trees and ornamental plants. 

C. J. Ki\g, Bureau of Plant Induistiy, 


C REAM to Whip Readily Wliippcd cream is generally consid- 
Must Be of the Proper ered an appetizing delicacy only, but 
Temperature and Age itisa\aliiablefoodas well. No other 

dairy product is used so extensively 
as a basis for desserts or to garnish thiem. Likewise, in all probability, 
no other daily product gives more trouble to both dealer and customer. 
The housewife often is disappointed when, after she plans the meab 
the cream fails to whip. This means coniiflaints to the dealer supply¬ 
ing the cream, who in turn must go to the trouble of finding out why 
the cream failed to whip^ and must attempt to satisfy the customer. 

^Yllell cream fails to whip, the first thought is that it does not contain 
a snflioiontly high iiercentage of butterfat. This is rarely the case now¬ 
adays, for practically all the dairies are supplying their trade with 
whipping cream containing 30 per cent or more of butterfat. Cream 
with this percentage of butterfat will give a satisfactory wliip if prop¬ 
erly handled. 

It is true that raw cream gives a slightly better w^hip than does pas¬ 
teurized cream of the same fat content. The ditferenco, how^evor, is not 
great. It is well to consider the source of the cream, and if there is any 
doubt as to its sanitary quality, pasteurized cream should be selectecl 
because of the added factor of safety to human health. 

Most of the trouble wdth wdiipping cream could be avoided if the im¬ 
portance of temperature were more generally realized. There is no 
other single factor which causes as much trouble with w^hipping as the 
tomporature at the time of W'hipping. For success in whipping, the 
cream should be whipped at a temperature below 60° F. Many times, 
even wiien t he cream has been stored at a low" temperature, it is brought 
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into a warm room, poured into a warm container, and then whipped 
with a warni beater. Under such conditions the teinperatui’e of the 
cream ma;^ rise several degrees, and its whipping ability often becomes 
so grea tly impaired tha t it fails to whip. If the nousewife will remem¬ 
ber tlieimportance of tempera ture during the process and have the cream 
cold and all utensils chilled, she will avoid many disappointments, and 
there will be fewer complaints received by dairies supplying whipping 
cream. 

The Age Factor 

When cream is separated for home use, it is well to bear in mind that 
age is an important factor in whipping cream. Cream which fails to 
■v^p when fresh often develops into an excellent whipping cream when 
aged at a temperatm-e sufficiently low (45° F.) to prevent the rapid for¬ 
mation of acidity. Care must be used, however, in aging cream. If 
the temperature exceeds 50°, the cream may become soiu- before the 
desired effect of aging takes place. It may also develop off flavors un¬ 
less it is aged under ideal conditions free from odors. 

The time required for aging varies with the butterfat content. How¬ 
ever, if the cream contains 30 per cent or more butterfat, the greatest 
effect will take place during the first 12 horn’s of aging, and at approxi¬ 
mately 36 hours the maximum ability to whip is approached. 

Therefore, in selecting a whipping cream it is important to sdect one 
that is at least 12 hours of age and contains 30 per cent or more of but¬ 
terfat. Thenif the creamis properly handled and kept at a temperature 
of 45° F. or lower before and during the whipping process, most whip¬ 
ping-cream troubles and disappointments will be over. 

C. J. Babcock, Bureau of Dairy luduntry. 


D airy BuIIs from Purebred Holstein-Friesian and Jersey 
Proved Sires Increase bulls that have shown the ability to 
Output of Daughters transmit to their daughters tho capacity 

for uniformly high milk and butterfat 
production have been constantly in service at the experimental farm 
of the Bureau of Dairy Industry at Beltsville, Md. Sons of these 
proved sires have been placed with dairy farmers and institutions in 
hlaryland and Virginia for use as herd sires on condition that the 
farmers raise all daughters of these bulls and furnish satisfactory pro¬ 
duction records on their herds. Sufficientdataon the pi-oductive ability 
of the daughters of some of these bulls are now available to dotonnme 
their transmitting ability. 

Of the bulls used in this cooperative work, 14 are sons of 4 unrelated, 
proved Holstein-Friesian sires, and 12 are sons of 5 proved Jersey sires. 
These 26 sons were mated both to piu-ebred and grade cow's and 
have sired 257 daughter’s. The Holsteins have 181 daughters and 
the Jerseys 76 daughterswith completed records. Mostof the daughters 
and dams were tested through dairy herd-improvement associations 
and were handled under average farm conditions. Both daughters’ and 
dams’ records in Tables 2 and 3 have been calculated to maturity by 
applyir^ the factors prepared in the Bru’eau of Dairy Industry. All of 
the daughter’s’ records were made during the first lactation penod, while 
those of the dams were made duriug various lactation penods. 
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The average production records of the daughters and of the dams of 
the daughters are shown in Tables 2 and 3. Only those sires having 
three or more daughters are considered in this tabulation. 


Table 2. —Average pi'oduciion records of daughters of H Holstein-Friesian hulls 
each having three or more daughters, compared with the records of the dams of the 
daughters 


Sire No. 

Daugh¬ 

ters 

and 

dams 

Daughters 

Dams of daughters 

Increase or 
decrease of 
daughters 
over dams 

Milk 

Butterfat 

Milk 

Butterfat 

Mttk 

Butter- 

fat 


Num- 










her 

Pounds 

Per cent 

Pounds 

Pounds 

Per cent 

Pounds 

Pounds 

Pounds 

315. 

4 


3.38 

373.7 

7,807 

3 74 

292.2 

3.246 

81.5 

818. 

13 


3.76 

396.1 

7,447 




105.1 

323-R. 

.*>4 


3.26 

456.7 

11,806 



KKtfl 


324-R. 

6 


3.66 

435.8 

8,662 

3.89 

337,7 

3,246 

98.1 

329-R. 

20 

9,785 

3.31 

323.9 

7,892 

3.54 

279.4 

1,893 

415 

331-R. 

8 

11,920 

3.60 

431.0 

11,159 

3.57 

39S.0 

761 

38.0 

335-R. 

32 

1^710 

3.33 

523.5 

12,584 



8,126 


343-R. 

11 

9 ; 780 

3.62 

354.0 

7,751 

3.86 

299.0 

2,029 

56.0 

344-R. 

5 

9,414 

3.80 

358.0 

7,294 

4.18 

305.0 

^120 

53.0 

365-R. 

5 

11.042 

3.22 

356.0 

9,191 

8.56 


1,851 

29,0 

363-R. 


8,968 

3.97 

356.0 

7,485 

3.57 


1,483 


354-P. 

5 

8,6')6 

3.50 

308.0 

9,647 

3.51 


1-991 


358-P. 

8 

14,4‘>6 

3.46 

601.0 

13,345 



r ni 


36d-P. 

5 

10,378 

3.31 

344.0 

10,170 

3.38 

3410 







181 daughters and dams average 

12.46.1 



mi 



2,192 


87 daughters and dams average. 


3.55 

359 6 

8,194 

3.69 

302.1 

1,928 

57. 5 

181 daughters average_ 

_ 

12,465 

Kvni 

423.8 















1 Minus sign Indicates decrease. 


Table 3. —Average production records of daughters of 12 Jersey hulls each having 
three or more daughters, compared with the records of the dams of the daughters 


Sire No. 

Daugh¬ 

ters 

and 

Daughters 

Dams of daughters 

Increase or 
decrease of 
daughters 
over dams 


dams 

Milk 

Butterfat 

MUk 

Butterfat 

Milk 

Butter¬ 

fat 


Num¬ 

ber 

Pounds 

Per ctnt 

Pounds 

Pounds 

Per e( lit 

Pounds 

Pounds 

Pounds 

517-M. 

10 

10,271 

3.13 

627.0 

0,543 

184 

462.0 

728.0 

66.0 

527-M. 

5 

5,962 

5.19 

309.2 

5,239 

106 

269.8 

723.0 

40.4 

537-M. 

3 

7,226 

6.52 

399.0 

6,016 

6.07 

305.3 

1211.0 

910 

644-M. 

8 

8,348 

190 

410.0 

10,152 

8.98 

4(H.0 

1 -1,804.0 

6.0 

663-M. 

7 

6,364 

4.92 

312.0 

A 873 

176 

279.0 

481.0 

33.0 

579-M. 

5 

5,397 

5.08 

275.0 

5^496 

146 

244.0 

1-99,0 

31.0 

538-K. 

8 

8,869 

8,223 

4.39 

389.5 

6,745 

6,914 

4.40 

301.0 

2,124.0 

88 5 

648-K. 

7 

5.01 

412.0 

5.17 

357.0 

1,309.0 

55.0 

649-K. 

5 

6,311 

179 

302.2 

6,761 

178 

823.0 

1 -451 0 

1-21.0 

660-8. 

7 

0,811 

6.49 

373 0 

4,957 

5.34 

204.7 

1,851.0 

109.1 

677-T. R. 

0 

6,911 

5.68 

392 4 

6,514 

3.37 

298.0 

1,367 0 

94.4 

64a-VL*F. 

1 

6 

__i 

8,996 

5.10 

459.0 

7,702 

177 

367.3 

1,2910 

92.0 

76 daughters and dams average_ 

7,716 

5.04 

390.7 

7,030 


333.8 

716.5 

67.4 


1 Minus sign indicates decrease. 
100446°—32-11 
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Yearly Production Averages 

The average yearly production of the 181 Holstein daughters when 
calculated to a" mature basis is 12,405 pounds of milk, as compared 
with 10,273 pounds of milk for their dams, an average increase of 2,192 
pounds. 

The average yearly production of the 87 daughters and dams having 
both milk and biitterfat records is 10,122 pounds of milk, and 359.6 
pounds of butterfat, as compared with 8,194 pounds of milk, and 302.1 
pounds of butterfat for their dams, an average increase of 1,928 
pounds of mUk, and 67.5 pounds of butterfat. 

The average yearly production of the 76 Jersey daughters when cal¬ 
culated to a mature basis is 7,746 pounds of milk, and 390 7 pounds of 
butterfat, as compared with 7,030 pounds of milk and 333.3 pounds of 
butterfat for their dams, an average increase of 716.5 pounds of milk 
and 67.4 pounds of butterfat. 

When me individual milk-production records of the 181 Holstein 
daughters were compared with the records of their dams it was found 
that 150 exceeded their dams in milk. Of the 87 daughters and dams 
having both milk and butterfat records, 68 daughters exceeded their 
dams in milk, 71 in pounds of butterfat, and 33 in per cent of butterfat. 

When similar comparisons were made of the 76 Jersey daughters and 
their dams, 48 daughters exceeded their dams in milk, 58 in pounds of 
butterfat and 50 in per cent of butterfat. 

It will be noted in Tables 2 and 3 that 22 of the 26 shes have daugh¬ 
ters that show an increase in average milk production over that of 
their dams, and that 24 of these sires have daughters that show an 
increase in both milk and butterfat production. 

The value to daiiy farmers of this increased production based on the 
average price of milk for 1930, paid to producers in the region where 
these DuUs were used, would amount to $70.14 per cow per year for the 
Holstein group, and $31.17 per cow per year for the Jersey group. The 
total value of the increase m production for two groups is $15,064.26 
pe^ear. 

While the increase in production derived from the daughtei-s of sons 
of proved sires commands the dairy farmer's attention, it also reveals 
the fact that the chance of obtaining improfitable daughters is greatly 
lessened when sons of proved sires are used. 

C. J. STAtrBER, B'ureuu of Dairy Indusit^. 


D airy Cows Fed More The proper and economical feeding 
Economically If Grain of the dairy cow consists in providing 
Is Properly Apportioned all the feed nutrients she remiires, 

not only in the form best adapted 
for her use but also at the lowest cost and wthoiit waste. This 
requires that she be fed all or nearly all the good roughage she will 
eat and in addition, except for a few weeks immediately after calving, 
enough grain of suitable protein content to meet her requhements for 
milk production and for maintaining her body with no loss of weight 
and with only a small gain. The nutrients needed to meet these 
requirements will be supplied with a fair de^rree of accuracy if the 
feeder follows one of the commonly used foedmg standards. 

When the dairy cow is not on pasture, the usual method of feeding 
id to orive her all the rouffhaffe she will consume in the form of hay, or 
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hay and silage, or hay and roots, together \vith 1 pound of grain for 
each 3 or 4 pounds of niilk she produces, depending upon the richness 
of the milk and somewhat upon the quality of the roughage. This 
usual method of apportioning grain is inaccui’ate for two reasons: (1) 
Because cows will get enough nutrients from good roughage alone to 
provide for the maintenance of their bodies as well as for the produc¬ 
tion of a certain quantity of milk; and (2) because 1 pound of grain 
does not contain sufficient nutrients to produce as much as 3 pounds 
of milk. The use of this method, thereiore, results in the feeding of 
too much grain to low producers and the feeding of too little grain to 
high producers. The low producers get fat because they are overfed. 
The nigh producers not only get thin gs a result of underfeeding, but 
their milk production declines rapidly to a point at which the 
nutrients provided are sufficient for the milk produced. 

Feeding Tests at Beltsville, Md. 

In order to develop a method of accurately apportioning grain to 
dairy cows, investigations were undertaken at the United States Dairy 
Experiment Station of the Bureau of Dairy Industry at Beltsville, Md. 
It was found necessary: (1) To determine how much hay cows of differ¬ 
ent breeds and sizes would consume when given all they would eat 
along with a definite quantity of silage; (2) to calculate the poimds of 
milk for which this quantity of hay and silage would provide nutrients, 
at the same time maintaining the w’*eight of the cow; and (3) to deter¬ 
mine by means of actual feeding trials how much grain is required to 
provide nutrients for the additional milk produced, and to keep the 
cows gaining slightly in weight. 

The data on roughage consumption were obtained for Holstein and 
Jersey cows fed 3 pounds of silage per day per 100 pounds live weight, 
and in addition, all the No, 2 or No. 3 alfalfa hay they would eat. It 
was found that: 

(1) Large cows ate more roughage than small cows. 

(2) Both large and small cows ate roughage in excess of their main¬ 
tenance requirements. 

(3) The extra roughage eaten by large cow's, above maintenance 
requirements, was more than the extra roughage eaten by small cowrs. 

^ (4) Jerseys and Holsteins of the same size ate about the same quan¬ 
tity of roughage. 

Calculatmg the maintenance requirements on the basis of the vSavage 
feeding standard, it was found that the small cows ate about 8 pounds 
of hay a day more than they required for maintenance, w^hile the large 
cows ate about 10 pounds of hay more than the quantity required for 
maintenance. It w^as also estimated from the Savage feeding standard 
that the nutrients in 8 poimds of hay would be ample for the produc¬ 
tion of 10 pounds of Jersey nailk, while 10 poimds of hay would pro¬ 
vide nutrients for at least 16 pounds of Holstein milk. 

It is assumed, therefore, that if cowrs are fed silage and all the No. 2 
alfalfa hay they wdll eat, only those producing more than the quan¬ 
tities specified will require grain. For the production of milk above 
these quantities, 0.6 poimd of a grain mixture in which one-half of the 
ingredients are of a bulky nature, as ground oats or wffieat bran, will 
provide the nutrients required for 1 pound of average Jersey milk on 
the basis of the feeding standard, while 0 4 pound will suffice for 1 
pound of average Holstein milk. 
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Method Tried for Three Winters 

This method of feeding was given a praolioal trial at the Beltsville 
e\peiinient tann for three winters. Altogether 40 Jei’sey cows were 
fed for a total of 162 cow-months; and 31 Holsloins for a total of 83 
cow-months. The quantity of grain fed was adjusted on the first of 
each month according to the quantity of milk being produced at that 
time. The hay was mostly No. 2 alfalfa, aud the com silage was of 
average quality. The grain mixture was composed for the most part 
of 100 pounds of hominy feed, 100 potmds of ground oats, 100 pounds 
of wheat bran, 50 pounds of cottonseed meal, 60 pounds of linseed 
meal, and 4 poimds of salt. This mixture analyzed on the average 
about 19 per cent total protein. The efficiency of this method w^ 
measured by the rate of decline in milk production and by the condi¬ 
tion of flesh in which the cows were maintained. 

In these feeding trials, the Jersey cows averaged 970 pounds in weight 
and gave 22 5 pounds of milk a day testing 5.25 per cent; the Holstein 
cows averaged 1,210 pounds in W'eight and gave 36.5 pounds of milk 
testing 3.4 pei; cent. From the first to the last of each month, the 
Jerseys declined in milk production an average of 9.3 per cent, and 
gained 5 2 pounds in body weight; while the Holsteins declined an aver¬ 
age of 8.5 per cent and gained 6.9 pounds in body weight. 

The average daily ration for the Jerseys was 7.3 pounds grain, 12.7 
pounds hay, and 27.6 pounds silage; that for the Holsteins was 8.5 
pounds grain, 17 pounds hay, and 35.4 pounds silage. Based on aver¬ 
age feed analysis, the Jersey cows ate 1.9 per cent more nutrients than 
required by the Savage standard, while the Holsteins ate 4 6 per cent 
more. The Jerseys consumed 20.2 per cent more protein than called 
for by the Savage standard, while the Holsteins consumed 17 6 per 
cent more. Perhaps a grain mixture containing a little smaller per¬ 
centage of protein would have been just as safcisfactoiy. 

This method of feeding proved satisfactory since in genera] there was 
a small gain in live weight and the decline in mill^ production was no 
lai^er than nonnaL 

^ Table 4 shows the average daily quantities of grain actually appor¬ 
tioned to cows giving different quantities of milk, compared with the 
quantities of grain that would have been fed by the common method 
of apportioning grain at the rate of 1 pound for each 3 pounds of 
Jersey milk or each 4 pounds of Holstein milk produced. 


Table 4. —A comparison of the qiianiilics of grain actualh/fed to Jeruy and lloUtein 
cows with the quantities called for by common jecding practice 


Torsoy co^s 

Uolfatem cows 

Milk produced dail j 

Oram apportioned 
daily 

Milk produced daily 

Gram apportioned 
daily 

Range 

Average 

Quan¬ 

tities 

actually 

fed 

Quan¬ 
tities 
called 
for by 
common 
method 

Range 

Average 

Quan¬ 

tities 

actually 

fed 

Quan¬ 
tities 
called 
for by 
common 
method 

Poundi 

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Pound'i 

40 1-41 2. 

40 7 

17 6 

13 b 

60 1-74 2 . 

66 0 

22 1 

16 7 

30 1-40 0 . 

3i 3 

U 1 

11 i 

50 l-W) 0 

52 \ 

14 7 

U 1 

20 1-30 0 . 

24 8 

S 4 

S 3 

40 1-60 0 

41 1 

11 (> 

11 3 

10 1-20 0 . 

If. 1 

3 1 

5 0 

30 1-40 0 . 

14 4 

7 6 

8.0 

10 OorW. 

8 1 : 


1 2 7 

20 1-30 0 - - - . 

24 0 

.3 2 

6 0 



1 

1 

20 0 01 less. 

16 3 

A 

3 8 
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When the cows were grouped by breeds according to the quantity of 
n^k they were producing, it was found that except for a few of the 
highest producei*s, most of which had been fresh only a short time, 
the cows ate enough nutrients to meet their requirements, and the few 
high producers failed by only a small margin; the highest producers 
lostsome weight, while the remainder of the cows in most cases made 
satisfactory gains in weight; the declines in milk were about such as 
would be normally expected. 

Waste is Prevented 

^ This new system^ of apportioning grain appeared, under the condi¬ 
tions of the experiment, to provide the nutrients required without 
waste, for both high-producing and low-producing Jeisey and Holstein 
cows in all stages of lactation. This method may be applied in a like 
manner to other daily breeds. To obtain comparable results it appears 
that, when roughages similar in kind and quality are fed, Guernseys 
should receive grain at the rate of 0.55 pound daily for each pound of 
milk produced above 12 pounds, while Ayrshires and Brown Swiss 
should receive 0.45 pound of grain daily for each pound of milk pro¬ 
duced above 14 pounds. 

This method is not presented with the idea that it will apply to all 
conditions. In general, it does seem to apply where cows are fed from 
2 to 3 pounds of fair-to-good quality of silage daily per 100 pounds live 
weight, along with all they will consume of No. 2 or No. 3 alfalfa or 
soybean hay. No. 1 or No. 2 clover and timothy, or other anixed legume 
and nonlegume hay, or No. 1 timothy or other grass hay of the highest 
(juality. It is necessary, however, to adjust the percentage of protein 
in the grain mixture so that it will properly supplement the kind of 
roughages fed, 

Roiighages fed of lower quality than those indicated wiU provide 
less digestible nutrients above maintenance requirements for milk pro¬ 
duction, and more grain will be required. Roughages of higher quality 
than those indicated will make available more digestible nutrients 
above maintenance requirements for milk production, and less grain 
wiU be required. Feeding trials at department and State experiment 
stations show that cows receiving all the highest-quality legume hay 
they will eat (particularly alfalfa), either with or without silage, will 
consume sufficient roughages to provide nutrients for considerably 
larger quantities of milk than vrere obtained from the above tests. The 
Bureau of Dairy^ Industry now has feeding trials in progress to ascer¬ 
tain what quantities of high-quality legume hays dairy cows wiU con¬ 
sume, in order to determine how large a production of milk such rough- 
age will provide nutrients for, in addition to the cows' maintenance 
requii'ements. 

J. B. Shepherd, Bureau of Dairy Industry, 


D airy Herd-improvement A daily herd-improvement assod- 
Associations Complete ation is an organization of dairy 
Twenty-Five Years’ Work farmers who cooperatively employ 

a tester to determine the amount 
of milk and butterfat produced by every cow owned by the members 
and. to compute the cost of production. The records thus obtained 
serve as a basis for determining the kinds and amounts of feed to be 
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fed for economical production and to indicate the cows that do not 
respond profitably to proper feeding and care. Attention is also 

S Ven to the reaiing of yoimg stock and the selection of herd sires. 

[embem of many associations also cooperate in selling their dairy 
products and in buying farm supplies. 

The first association in the United States was oi^anized in Newaygo 
Coimty, Mich., in 1905, and began work in January, 1906. Accorm^ 
to the census of 1900 the average production of butterfat per cow in 
the United States was 145 pounds per year. At the completion of 
one year’s operation the Newaygo County Association foimd that the 
239 cows completing a year’s record averaged 215 pounds of butter- 
fa^er cow, or 70 pounds above the average for all cows. 

'This W'as very encouraging and the keepmg of dairy records grad¬ 
ually spread to other parts of Michigan and to other States as well. 
By 1910 there were 64 associations in 11 States. In 1915 the work 
covered 25 States with 346 associations. In 1925 there were 777 
associations in active operation, and on January 1, 1931, there were 
1,112 associations in 45 States with more than half a mUlion cows on 
test. 

Not only had the number of associations increased, but the average 
production of the cows on test had increased. 

Compared to the first year’s average of 216 pounds in the Newaygo 
County Association the average of 452 associations in 1920 showed a 
gain of 32 pounds of butterfat per cow. In 1925 the average was 284 
pounds. In 1930 the average for more than half a million cows on 
test was 302 pounds per cow, a gain of 87 pounds during the 25 years 
of record keeping. 


Associations Have Wide Influence 

Although the number of cows on test represents only a small per¬ 
centage of aU dairy cows in the United States, the innuence of the 
dairy nerd-improvement association program seems to have extended 
beyond the membership of the associations, for the general average 
of all cows has been raised from 145 poimds of butterfat per cow m 
1900 to 180 pounds in 1930. 

When the association work beg^ it consisted chiefly of furnishing 
records as a basis for the elimination of low-producii^ cows. As the 
work progressed, other factors for herd improvement were added— 
such as feeding according to production, making a better and more 
economical selection of feeds, giving more attention to breedi^ 
dates, and finally naaking it possible to check up on the herd sire 
through the production records of his daughters." 

The member of a dairy herd-improvement association who takes 
advantage of aU the factors that are now available in association work 
has his enterprise on a sound business basis. 

It can not be said that the dairy herd-improvement associations 
are entirely responsible for aU of the general improvement of our 
dairy cows, but there is no doubt that the associations have contri¬ 
buted to this improvement, directly and indirectly, more than any 
other single factor. 

The general plan of keeping feed and production records of dairy 
cows, cooperatively, originated in Denmark some 10 years previous 
to its introduction into the United States. At the present time there 



WHAT’S NEW IN AGRICULTURE 


163 


are dairy iierd-improvement associations in nearly every dairy 
county m the world. Denmark has 38.5 per cent of her cows on 
test, Finland 17.4 per cent, New Zealand_20 per cent, Scotland 18 
per cent, and Canada 2.5 per cent. The United States with 23,000,000 
cows has only 2.2 per cent on test. 

However, if the average production of all the cows in the United 
States were equal to that of the 2.2 per cent now being tested in 
dairy-herd associations, it would requii-e only about 14,000,000 cows 
to produce as much milk and butterfat as the 23,000,000 are now 
producing. 

J. E. Doeman, Bureau of Dairy Industry. 


D airy Herd-improvement A study of the yearly individual 
Records Show Value of records of 233,200 cows on test in 
Increased Output Per Cow dairy herd-improvement associa¬ 
tions for the testing year ended 
in 1930 shows that as production of milk per cow advanc^ from the 
lowest-producing groups to the h%her-producing groups, the profits 
per cow increased at a very rapid rate. 

Table 6 show's the comparative cost and returns of increaed 
production for the groups of cows whose average yearly milk produc¬ 
tion per cow was 4,000, 8,000, 12,000, and 16,000 pounds. 

Tablh 6 .—Rdation of milk production to other factors 


Group No. 

Milk 
produc¬ 
tion per 
cow 

Feed 
cost per 
100 

pounds 
of milk 

Yearly 
feed cost 
per co’tt 

Yearly 
mcome 
over feed 
cost per 
cow 

Ketums 
per dol¬ 
lar spent 
for feed 

1 . 

2 __ _ _ _ ,_ 


Dollars 

1 47 
.99 
.84 
.83 



Dollars 

1 92 

2 46 
2 65 
2. SI 

3 . 

4 . 


The average feed cost for the group of cowrs that produced 4,000 
pounds of milk per cow in one year’s time was $1.47 per 100 pounds 
of milk, while the feed cost for those that produced 8,000 pounds was 
99 cents; for those that produced 12,000 pounds it was 84 cents, and 
for those that produced 16,000 pounds it was only 83 cents per 100 
pounds of milk. In other words, as production per cow advanced from 
4,000 pounds of milk to 16,000 pounds of milk, the cost of feed per 100 
pounds of milk was reduced^ almost one-halfThese figures give some 
idea of what may be saved in feed alone by increasing the production 
per cow. The dairy herd-improvement association figures do not 
give labor costs and overhead expenses, but the cost of labor and the 
expenses of overhead should not be much greater for the high- 
producing cow than for her low-producing sister. 

Feed Costs Per Cow 

"While the feed cost per 100 pounds of milk went down from group 
to group as production increased, the yearly feed cost per cow went the 
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other way. For the group "vvhose average luilk pioduction was 4,000 
pounds the yearly feed cost per cow was $60; for the group averaging 
8,000 pounds the average feed cost v as $79; for the group producing 
12,000 pounds it v as $101, and for the gi-oup producing 16,000 pounds 
it was $132. These figures indicate that a cow producing 16,000 
pounds of milk in a year eats more than twice as much feed as the cow 
that produces 4,000 pounds. Yet her production is so much greater 
that spite of the increased cost of feed she returns a much larger 
yearly income over cost of feed. 

The yearly income over cost of feed for the cows whose average milk 
production was 4,000 poimds was $55 per cow. The group having an 
average milk production of 8,000 pounds returned $115 in mcome over 
cost of feed. The group whose average production was 12,000 pounds 
returned $167 in mcome over cost of feed, while the group whose 
average milk production was 16,000 pounds returned $239 a year per 
cow in income over cost of feed. As it is usually considered that the 
feed cost of keeping the average cow a year is just about equal to the 
cost of labor and overhead, we may conclude that the cows having an 
average milk production of 4,000 pounds a year per cow just about 
paid for their feed, labor, and cost of overhead. In other words, they 
just about broke even. If that is true, it is safe to assert that aU cows 
falling below the yearly production of 4,000 pounds of milk per cow 
in these daily herd-improvement associations were actually canied 
at a loss and even in the dairy herd-improvement associations there 
are still many cows that fall below that low level of production. 


Returns Per Dollar Spent for Feed 

Figures showing the returns per dollar spent for feed ai‘e quite sig¬ 
nificant. Table 5 shows that cows producing an average of 4,000 
pounds of milk a year per cow returned $1.92per doUar spent for feed, 
while those that produced 16,000 pounds of .milk pel* cow returned 
$2.81 per doUar spent for feed. Low-producing dairy cows are not a 
good market for the feed gi'owTi on daily farms, but high-producing 
dahy cows always constitute a good mai’ket for home-grown feeds. 

Every daiiyman should manage in some way to got production, feed 
cost, and income records of each cow in his dahy hei-d. He will find 
it profitable to study these individual cow records because they enable 
biin to deteimine which cows should bo kept and which should be 
discarded. ^ Of all the figures in the table he will be most interested in 
the yearly income over cost of feed per cow. That figme means much 
more to him than the yearly cost of feed per cow or the returns per 
dollar spent for feed, because there can certainly be no profit until the 
returns pay for feed^ for labor, and for overhead. To be sure, there ai’e 
returns from the dairy herd other than those obtained from the sale of 
dairy products. For example, a certain value must be allowed for the 
manure and for the calf, but it costs something to haul the manure 
to the field and it costs something either to veal the calf or to raise it 
to production age. Therefore the daiiyman would do well to step the 
production of ms dairy herd up to the point at which the income from 
the sale of dairy products will pay all costs and leave a fair net profit. 

J. C. hIcDowELL, Bureau of Dairy Industry, 



WHAT’S NEW IN AGRICULTURE 


166 


D ate industry of U. S. Date palnis have been growing in 
is an Example of New, Florida, Texas, and Calimmia ever 
Noncompetitive Crop since the^ Spanish pioneers settled 

those regions, but unfortunately all 
the early plantings were made bv sowing seeds. About half of the 
seedling were mue palms, and only a few of the bearing palms yielded 
fruit oftigh quality. Nevertheless, seedling date palms made so good 
a showing in California, Arizona, and Florida that active interest in 
the date as a new fruit crop began to develop early in the eighties of the 
last century. 

In consequence of this interest the United States Department of 
Agriculture secured by correspondence offshoots of Old World date 
p5ms from. Algeria, Egypt, and Ai’abia in 1889 and 1890 and sent them 
to California, Aiizona, and New Mexico for testing in cooperation with 
the agricultural experiment stations of those States. Unfortunately 
these offshoots proved to be mere seedlings, mostly of little value. 
However, some of them made so rapid a growth and bore such 
abrmdant crops of dates that interest in them as a new fruit tree 
became still keener. 

In 1900 a specialist of the United States Department of Amculture 
went to the Algerian Sahara and selected several hundred offshoots of 
the choicest varieties grown there. These offshoots included a score of 
varieties, among them the famous Deglet Noor date, then and now the 
most highly esteemed date in the European markets. Most of these 
offshoots were planted in the Cooperative Date Garden at Tempe, 
Ariz., and a few dozen were sent to California in cooperation with the 
CaJifoima State Experiment Station and with private ginwers. In the 
years immediately^ foUovdng (contimmg to the present time) the 
Department of A^culture made additional importations from the best 
Old World date regions, especially Mesopotamia, Persia, Beluchistan, 
Arabia, Egypt, Timis, and Algeria. A cooperative date garden was 
established in California m 1904 and later another in Texas. Soon 
scores of the best date varieties of the Old World were growing vigor¬ 
ously in the hot, dry irrigated valleys of the southwestern United 
States. 

Climatic Requirements Indicated 

A careful study was made in the Old World and in the New to de¬ 
termine as nearly as possible the life-history requirements and physio¬ 
logical limiting factors of the date palm. The findings were given 
wide publicity in order to prevent, m so far as possible, the loss of 
time and naoney that would result from planting date varieties in soils 
or imder climatic conditions imsuited to them. These studies showed 
that the date pahn required such a hot, dry climate to mature its fruit 
that large-scale commercial date cultm'e \vas possible only in the hot 
irrigated valleys of southern California, southern Arizona, extreme 
southern Nevada, and southern Texas. (Fig. 37.) 

It soon became evident that vei'y few of the many choice Old World 
varieties were adapted to culture in this country, and the promising 
ones needed prolonged and very careful study before they were suffi¬ 
ciently understood to justify being ginwn on a commercial scale. 

^ About 10 years after the nmt offshoots had been planted a few varie¬ 
ties began to show decided promise of succeeding here. The Deglet 
Noor was one of these, but good fruit of this variety was not produced 
in commercial quantities until the twelfth year after the offshoots had 
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been planted. New methods of curing Deglct Noor dates were de¬ 
veloped by the date specialists of the Arizona Agricultural Experiment 
Station and the United States Depai’tment of Agriculture, and these 
enabled American date grow era to produce fruit that equaled or even 
surpassed that groivn in the Old World. Thereupon a larmors’ coop¬ 
erative date association w'as formed, with the assistance of the Depart¬ 
ment of -^iculture, to import offshoots of this and other varieties, and 
interest in commercial date culture grew very rapidly. Stimulated by 
the active interest in date culture, a private nursery company made 
large importations of date offshoots from Mesopotamia, ijabia, and 
several other date-gi’owing countries in the Old World from 1912 to 
1914. 



i Kfi KL 67 —Jj ourteen-j eir-old Deglet Noor date p'llnis in full fruit in a pri\ate gaiden near Indio, 
CUif, October, 1<»30 Adjustable picking pHtforms are attached to tne palnS, and on most of 
the bunches the fruit is protected by burlap co\ erings 


Only a Few Varieties Commercially Established 

Little by little one date variety after another was studied thoroughly 
enough so that its culture could be undertaken with reasonable assur¬ 
ance of success. In this pioneer work the contributions made by 
experts in charge of private date-packing houses were of decisive im¬ 
portance, In spite of many years of stuerjr, not over a dozen varieties 
out of more than 100 that have been introduced from the Old World 
are known well enough to be safe for planting on anytMng more than 
a dooryard scale. Only half a dozen are grown on an acreage basis, 
chiefly Deglet Noor, Halawy, Kbadrawy, Zaheedy, Hayany, and 
Saidy. A few other varieties that enjoy a high reputation in the Old 
World, such as the Barhee, E3ialasa,!NIaktooin, and Dairee, are planted 
on a small coimnercial scale. Still othera, famous in the Old World, 
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that have made a good sho%\iiig heie are still so scarce that it will be 
many 5 "ears before e^ en small commen ial plantings can be made ol 
them. (Fig. 3S.) 

As a result of the cooperation of alert and intelligent x\merican date 
growlers, expei t date packers, and scientific experts, such rapid progress 
has been made in the culture of the date palm and in the handling of its 
fruit that it can be safely asserted that more has been done to improve 
date culture in this country in the last 25 years than has been accom¬ 
plished by the Old World date growers in the last 25 centmies. 



PiGURE 3S—doling Deglet Noor dite palms growing neir Indio. Calif, October, 1930 The 
palm m the foreground cames about 15 bimches of fruit protected w ith burlap co\ ermgs. (Photo¬ 
graph by A\ ery Edw m Pield) 

A Noncomi>etitive Crop 

The date industry; in the United States is an excellent example of a 
new and noncompetitive crop and as such merits attention when many 
crops are grown in quantities so large as to be difficult to market. 
Every acre of migated land in the Southwest planted to dates is taken 
out of competition with the orchard and field crops of this country for 
a long period, probably permanently. The United States mports 
from 50,000,000 to 80,000,000 pounds of dates annually, and in spite 
of the ra^id growth of date culture in the hot irrigated valleys of south¬ 
eastern California and southwestern Aiizona, the domestic production 
of dates is only between 2,000,000 and 3,000,000 pounds. Continued 
healthy ^owtn of date culture is almost certain to lead to the produc¬ 
tion within the next decade of an appreciable tonnage of choice, well- 
cured, home-growm dates. These ■wul be so attractive in appeai-ance 
that they will readily gain a place at the banquet table and so clean 
and of so delicious a quality as to hold the favor of all w ho taste them. 

W4uLTER T. SwuNGLE, Bureavb of Plant Industry. 
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D ate Ripening Controlled The time of ripening of all fruits 
Beneficially by Using has been believed to be entirely a 
Special Kinds of Pollen matter of variety as affected by 

environmental relations of climate, 
soil, and culture. It is now known that in the case of the date palm 
there is, within certain limits, a direct effect of pollen on the time of 
ripening of the fruit. 

Conclusive proof of this new and unexpected influence of the pollen 
parent on the fruit tissues belonging to the mother plant was obtained 
in 1925. This effect has been called metaxenia. 

The experiments have since been continued in commercial date gar¬ 
dens in the Coachella Valley in California and in the Salt River and 
GUa Valleys in ijdzona, always with the same results. The effects of 
the pollen of more than 100 different male date palms have been stud¬ 
ied in this way. Most of these male palms produced pollen causing 
the fruit to ripen in midseason. A few males caused very early ripen¬ 
ing of the crop and a very few late ripening. 

In most plants such an influence would have only scientific interest 
and value, but in date culture aitificial pollination is commonly prac¬ 
ticed, owing to the fact that the pollen is produced on a different plant 
from the one that produces the fruit. Very early in the evolution of 
date culture there developed the practice of maintaining only a few 
male palms, the pollen of which suffices for a large number of females. 

Pollen from a male date palm known to cause early ripening was ap¬ 
plied in 1930 to one group of Deglet Noor palms and that causing late 
ripening to another comparable group, and a record was kept of the 
fruit as picked from each. At the United States E:^eriment Date 
Garden at Indio, Calif , the difference in time of ripening was 15 days 
at the beginning of the season, increasing to 20 days when 98 per cent 
of the crop was ripe. At the Indian W^s district, a few miles away, 
where the normal ripening is somevrhat later, there was a difference m 
time of ripening of 21 days at the beginning of the season, increasing to 
37 days when 98 per cent of the crop was npe. 

Practical Value of the Discovery 

As would be e:^eoted from this record, it has proved possible to 
utilize pollen causing early ripening to insure the ripening of late varie¬ 
ties in regions ha’V’ing too short or too cool a summer to permit the 
dates to mature properly. On the other hand, pollen causing late 
ripening is used to delay ripening of dates in regions having an excess 
of summer heat when the crop tends to ripen too early, as m the hotter 

S arts of the Coachella Valley in CaUfomia, now the chief date-pro- 
ucing region in the United States. 

Date palms in the Southwestern States produce from 8 to 20 flower 
clusters over a period of 8 to 10 weeks in early spring, and the ripening 
period of the fruit bunch extends about 6 to 10 weeks, depentog on 
the variety and on the temperature prevailing during the ripening 
season. 

A new application of the effects of pollen in controlling the time of 
ripening of dates w'as tested in 1930. Pollen from two different male 
palms £iown to exert very diverse effects on the time of ripening of the 
f^it was used on a single bearing date palm. This difterential pollina¬ 
tion, as it may be called, was carried out by applying pollen known to 
cause late ripening to the first flower clusters to open in spring, and 
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pollen known to cause early ripening to the later blooms. The effect 
of this method of poUinatmg was to shorten decidedly the ripening 
season of the dates. When the two kinds of pollen were applied in 
reverse order, viz, early-ripening pollen to the first blooms and late- 
ripening pollen to the late blooms, the reverse effect was secured and 
the ripenmg season was decidedly lengthened. 

Late Ripening Beneficial in Some Areas 

The fruit of the Deglet Noor variety, the chief commercial date in 
this area, which matures dxoring the extreme heat that prevails during 
the latter part of August and the first three weeks in September, is 
distinctly inferior in keeping quality and in fiavor to fruit maturing in 
October and November, when the weather is much cooler and ripening 
less rapid. In most parts of the Coachella Valley a considerable pro¬ 
portion of the crop is harvested by the last of September, and under 
such conditions the exclusive use of pollen that causes late ripening is 
beneficial. However, in the Indian Wells district, the custom of usmg 
pollen that causes late ripening delays the beginning of the harvest 
until about the first of October, but the exclusive use of such pollen 
here throws the ripening of the latter part of the crop into December 
and January, and even into February. Prolongation of the ripening 
season into winter greatly increases danger from rain, as most of the 
precipitation occum at that season; andbecause of the slowness with 
which fruit ripens in cold weather such prolongation results in a de¬ 
cided slowing u^ of the harvest with consequent greater expense in 
handling the fruit. The use of differential pollination to shorten the 
ripening period thus becomes of particular practical significance in 
date cvuture in this ^strict, eliminating undesirable early fruit on the 
one hand and speeding up the ripening of the later fruit on the other 
hand, so as to reduce substantially the loss from late rains and a pro¬ 
longed harvest. 

^ The reverse form of differential pollination, which lengthens the 
ripening season by the use of pollen known to cause early ripening on 
the early blooms and late-ripening pollen on the late blooms, promises 
to prove advantageous in regions where sudden autumnal rains injure 
or destroy aU dates in the final stages of ripening. 

In marked contrast to most technical improvements in agriculture, 
differential pollination entails no extra cost to the grower. All that 
needs to be done in order to reap the advantages that have already 
been demonstrated is to change from one kind of pollen to another 
when about half of the flow^er clustei’s have opened. 

Roy W. Nixon, Bureau, oj Plant Industry. 


D ogs and Cats May Be Dogs and cats sometimes become ob- 
Kept Off Flower Beds noxious about certain premises by run- 
by Nicotine Sulphate ning over flower^ beds, ruining shrub¬ 
bery, and invading areas where they 
are not wanted. It is not always possible to drive away the intruders 
before damage has been done, and fencing is often undesirable. Many 
persons appeal every year to the department for some harmless means 
of repelling the animds without injuring either them or the shrubbery 
and flower beds. 
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The Bureau of Animal Industry has been suggesting the use of a nic¬ 
otine sulphate spray to solve tMs problem, and the reports received 
from those who have used it indicate that it is very effective.^ Dogs 
and cats find the odor of nicotine very repulsive, and since their sense 
of smell is veiy much keener than that of man it is possible to use the 
compound in such high dilution that it is inoffensive to any person. 

Nicotine sulphate is widely used as an insecticide and when it is prop¬ 
erly diluted and applied, it is beneficial to plants and not injurious to 
buildings, walls, or walks. It may be obtained at seed and fertilizer 
stores in packages labeled with directions for diluting and applying. 
If the premises are sprayed with the dilute solution, dogs and cats wul 
avoid the neighborhood of the sprayed areas. The odor will repel them. 

The spray evaporates in time and will be washed off by rain; conse¬ 
quently, it should be renewed about once in two weeks and after heavy 
or long rains. Livestock should not be permitted to graze on vegeta¬ 
tion that has been sprayed with nicotine sulphate. 

James F. Couch, Bureau qf Animal Industry, 


D rought Losses of 1930 Crop production in 1931 was ad- 
and 1931 Indicated by versely affected by drought in the 
Crop and Income Data spiing-wheat States of North Da¬ 
kota, South Dakota, and Montana 
and in adjacent areas in Minnesota, Nebraska, and Wyoming. In 
South Dakota a severe grasshopper infestation due to the unusually 
mild winter of 1930-31 combined with the drought to reduce cpp 
production to the lowest level in years. Distress among the farming 
population of these States and among those who depend upon the 
larm trade for their livelihood was most severe in Montana, northern 
Wyoming, and western North Dakota, w^here drought had also oc¬ 
curred in 1930.^ The CTeat drought area of 1930 in the Potomac, Ohio, 
and lower MississippiKiver Basms produced larger than average crops 
in 1931. 

Figure 39 indicates the extent of the 1930 drought. The most 
severely afflicted area extended from southern Pennsylvania, Mary¬ 
land, and Virginia to southern Kansas on the north, Alabama on the 
south, and Texas on the west. In a separate area co]^rising a large 
part of Montana and portions of North Dakota and Wyoming, pro¬ 
duction in 1930 was also severely limited by drought. 

The figure indicates relative conditions on about August 20, when 
the drought was near its peak. In some parts of the area relief came 
m time to improve somewhat the final outturn. In other areas the 
drought continued imabated untd late autumn. The relative severity 
of the drought in 1930 is indicated by the composite yields per acre of 
crops expressed as a percentage of the 1919-1928 average yields. In 
order, these percentages are as follows: Kentucky, 60.6 per cent; 
Arkansas, 62.8; Missouri, 66.8; Virginia, 67.7; Oklahoma, 71.2; Mon¬ 
tana, 70.4; Maryland, 73.4; Tennessee, 75.6; Ohio, 79.3; Illinois, 83.1; 
Indiana, 84.7; Texas, 86; Pennsylvania, 87.6; Mississippi, 91.5; 
Louisiana, 100.3; and Alabama, 111.3. 

The figures quoted axe averages by States and consequently do not 
reflect the full severity of the dxoi^ht in the areas affected. Portions 
of such States as Ohio, Indiana, Illinois, Texas, Louisiana, and Ala- 
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bama were not in the extreme-drought area. Furthermore, the cotton 
crop in Louisiana and Alabama wimstood the drought in a surprising 
manner. Conseq^uently, in those States the composite yields for each 
State as a whole do not reflect the reduction in crop production in the 
portions adversely affected by the drought. 

Damage to Various Feed Crops 

The loss in crop production due to drought in 1930 was most serious 
for corn, sorghums, and hay and was less serious for the other feed 
crops—oats and barley. Winter wheat, rye, and many of the vege¬ 
table crops were largely harvested before the drought became severe. 
The main spring-wheat area of Minnesota and the Dakotas and the 
principal potato-producing sections were outside the drought area. 
Corn production in the Lnited States fell to 77.1 per cent of the 1925- 



Figure 39 —Drought of 1930 affected crop production In many States and was particularly se\ere 
in an area from southern Pennsylvania, Maryland, and Virginia on the east to central Xansas 
on the north, central Texas on the west, and w e&tem Vlibama on the south. An area in central 
Montana and w estem North Dakota also suffered 

1929 average and hay to 88.5 per cent; oats production in the United 
States was 2.2 per cent above average; and barley, as a result of rapid 
exi>ansion of acreage, was 35.4 j)er cent above. There was, however, a 
serious shortage of these crops in the drought area. Wheat production 
was 2.1 per cent above average; rye, 1.2 per cent below; cotton, 6.3 
per cent below; potatoes, 8 per cent below; and tobacco, 16 per cent 
above. 

Pastures for livestock were scant for many weeks. For the entire 

1930 pasture season, pastures in the drought States were from 60 to 80 
per cent of the 10-year average. Poor pastures during the summer 
months and short supplies of ^ain and nay neatly affected the pro¬ 
duction of animal products in me latter half of1930. Thus, on August 
1 milk production per cow in those States averaged 11.3 per cent below 
production on the same date in the previous year and egg production 
per hen averaged 9.5 per cent lower. In spite of somewhat curtailed 
production during the drought months, however, the production of 
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milk and eggs, both in total per cow and total per hen, for the full year 
1930 was quite generally above or very close to the average of the 
5-ycar period 1925-1929. 

A mild autumn and winter greatly reduced the requirements for feed 
for livestock and the meat supply of 1930 appears not to have been 
seriously affected. Production of beef was 3 per cent above average; 
of calves (veal) 1 per cent below; and sheep and lambs 10 per cent 
above. Production of hogs was 6 per cent below the 1925-1929 pro¬ 
duction. This decrease was not entirely due to the drought but rather 
to declining hog numbers on hand when the drought began. 

The decreased production of farm pi'oducts in 1930 is reflected in the 
reduced farm income in the drought-stricken States. Although a con¬ 
siderable percentage of the reduced income in 1930 was due to the 
lower prices that accompanied the world-wide business depression, a 



Figure 40.—Drought of 1931 vas largely confined to the spring-wheat States of the Northwest, 
with contiguous areas in Idaho, Nebraska, and Wyoming. Parts of Montana, North Dakota, 
and Wyoming sufTered in both 1930 and 1931 


material part of the reduction in the drought area was brought about 
by decreased quantities of agricultural products available for sale or 
family consumption. Gross income in this group of States varied from 
54 per cent of the 5-year average in Arkansas and Oklahoma to 85 per 
cent in Indiana, whereas gross income for the United States as a whole 
was 84 per cent of average. 

1931 Drought Less Extensive 

The drought of 1931 was more limited in area. Figure 40 shows its 
extent and eftect upon crop conditions on August 1. Crop deteriora¬ 
tion continued unabated until the coming of winter. The composite 
yields of crops in North Dakota were 55 per cent of the 10-year average 
yield; in South Dakota, 43 per cent; and in Montana, 54 per cent. In 
addition, about 18 per cent of the planted crop area was an entire failure 
in South Dakota, 22 per cent in North Dakota and 35 per cent in 
Montana. Production of practically every crop grown in those State* 
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was less than half of average. Because of their importance in the pro¬ 
duction of spring wheat and flaxseed, the production of these crops in 
the United States was the lowest in many years. The spring-wheat 
crop was 40 per cent of the 1925-1929 average; the flaxseed crop, 64 per 
cent. The scarcity of both food and feed crops in those States necessi¬ 
tated a very considerable out-movement of livestock, particularly 
sheep and beef cattle, from the ravaged sections. The composite con¬ 
dition of pasture durii^ the entire 1931 pasture season in South Dakota 
was 65.9 per cent of the 1921-1930 average; in North Dakota, 61.3 per 
cent; and in Montana, 53 per cent. Bromiction of milk per cow during 
the pasture season was low, but for the entire year in North Dakota 
was 106.3 per cent of the 1926-1929 average; in South Dakota, 109.2 
per cent; and m Montana, 100.8 per cent. Egg production for the 
year was 103.9,107.2, and 106 per cent, respectively, of the 1926-1929 
average in those States. High production in the early and late months 
of the year more than offset the low production of the summer months. 

With greatly reduced quantities of crops available for sale and prices 
that were even lower than the low prices of 1930, the income of farm¬ 
ers in the 1931 drought area was seriously curtailed. It seemed likely 
that income in those States would be less than 30 per cent of the 1926- 
1929 average. 

Joseph A. Becker, Bureau of Agricultural Economics. 


D ry Farming Calls for The history^ of dry-land farming is 
Native Pastures as closely associated with that of the hve- 
an Important Adjunct stock industry, especially in the Great 

Plains area. With the introduction of 
dry-farming tillage methods, much of the native range was broken up, 
and its value as range land was destroyed. Some of the land that was 
broken up might better have been left in native sod and utilized as 
native pasture. A great deal of good native range was converted into 
poor dry farms. 

Native pastures are an important adjunct of the dry farmer, for 
without them many dry farms would be of little value. The value and 
importance of native pastures in dry-land farming are not given due 
consideration in the farming scheme. The native pastoe is usually 
the hardest-used piece of land on the farm. Within recent years native 
pastures are becoming better imderstood as an integral part of the dry¬ 
land farm. 

Since 1915 the United States Department of Agriciilture in coopera¬ 
tion with the North Dakota Agricultural Experiment Station has been 
investigating near Mandan, N. Dak., the problems connected with the 
utilization of native pastures on the <fry-land farm. 

The native vegetation in this area forms a comparatively dense sod 
and covers from 60 to 65 per cent of the ground. A lai^e percentage of 
the feed for grazing animals is furnished by blue grama grass, western 
needle grass, and prairie June grass. 

The cattle used in the grazing experiment are 2-year-old grade steers 
of the standard beef breeds. The period of grazing is five months, or 
from May 15 to October 15. 

The first problem was to determine with some degree of accuracy the 
grazing capacity of the native range as it existed in this section. The 
100446*—32-12 
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next step was to work out methods of pasture management that would 
afford the native vegetation an opportunity to produce its maximum 
amount of forage. 

Pastures of 100, 70, 50, and 30 acres arc grazed ^\ith 10 steers each. 
The 100-acre and the 70-acre pastures furnish enough feed to aUow the 
cattle to make m aximum gains for the five months. The steers in these 
pastures gain on the average approximately 300 pounds per head. 
About one-third of the totd gain is made in June, with decreash^ 
amounts each month to the end of the season. The pasture that is 
grazed at the rate of one steer to 10 acres is larger than necessary, but 
that grazed at the rate of one steer to 7 acres furnishes the right 
amount of forage for a system of continuous grazing on the ordinary 
dry farm in that section of the Plains. 

Five Acres to One Steer Not Enough 

The oO-acre and the 30-acre pastures do not furnish enough feed to 
allow the cattle to put on the gains of which they are cap Ale. The 
steers grazed at the rate of one steer to 6 acres gain about 240 poimds 
in the 145 days during which their pasture wm support them.^ The 
steers grazed at the rate of one steer to 3 acres gain 170 pounds in the 
114 days during which the pasture will carry them. Both pastures 
are overstocked, as indicated by the low gains of the steers and by 
an increase in undesirable plants in the pastures. 

Native pastures are too often grazed like the 30-acre pasture. The 
remedy for such overgrazing is more native pasture, a cMerent sys¬ 
tem of grazing, less stock, or cultivated pastures to supply early-sea- 
son grazing, 

A 70-acre pasture divided into three parts and grazed by a deferred 
and rotation system carries one steer to 5 acres through the season 
without injury to the native vegetation and allows an average gain of 
270 pounds. 

Cultivated pastures of bromegrass, crested wheatgrass, or sweet- 
clover have a high carrying capacity in the early season and can be 
used to advantage to supplement the native pasture. They should be 
grazed early in the season and the native pasture later in the season. 

The dry-land native pasture too often is not given an opportunity 
to produce its maximum quantity of feed because of too heavy gaz¬ 
ing which gradually weakens the vegetation and causes a marked de¬ 
crease in yield, 

J. T. Sarvis, Bureau of Plant Industry, 


D ry Farming in Extensive Crops may be adapted te or find 
Operations Mainly Uses their place in diy farming for dif- 
Crops of Low Acre Value ferent reasons—some because they 

are drought resistant or drought 
evasive, some because of comparative freedom from disease or insect 
pests, and othera because of economies of production. Production on 
dry land is limited by the quantity of water that is available. Dry¬ 
land crops in general, therefore, are those of comparatively low acre 
values that lend themselves to efficiency and economy of production. 

Wheat is perhaps the widest and most generally grown dry-land 
crop. It is fairly mought resistant and economic in its use of water, 
and its early maturity enables it to make the fullest use of water stored 
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in the soil before it is seeded. Since wheat has both winter and spring 
varieties, few if any other crops are adapted to a vdder range of con¬ 
ditions or are relatively^ more productive. Dry-land wheat is of the 
highest milling and baking quality. 

Oats and barley are standard dry-land feed crops in the northern 
and central Plains, but south of central Kansas they are grown only 
when early spring rains occur and other seasonal conditions seem 
favorable. In some localities barley is the most productive grain that 
can be grown. 

Rye occupies a smaller acreage but is an important crop in North 
Dakota, Montana, South Dakota, and Nebraska. Both winter and 
spring varieties are grown. Winter rye is hardier than winter wheat 
and mids a place where conditions are too severe for the latter crop 
to survive. 

Except for the flaxseed grown in a few counties in southeastern 
Kansas^ practically all that of the United States is grown in the north¬ 
ern Plams and adjacent prairies. 

Beans are an important dry-land crop in Colorado and New Mexico, 
and their production is rapicuy increasing in other States except where 
the frost-free season is very short. Cheapness of production as a re¬ 
sult of freedom from disease is a strong factor in mving beans a place 
among the db^-land crops. They are also a good rotation crop with 
wheat. 

Sorghums Are Drought Resistant 

Sorghums of various kinds constitute the feed crops and some cash 
crops from central Kansas southward. The soighums are drought re¬ 
sistant and very efficient in their use of w'ater. They are of five gen¬ 
eral classes: (1) Milos and feteritas, dry stemmed and grown for the 
grain; (2) kafcs, juicy stemmed and yielding grain and forage; (3) sor- 
gos, or sweet soighums, with sweet, juicy,leafy stems, used for hay, 
forage, and silage; (4) Sudan grass, grasslike and leafy, giving hay and 
pasture; and (5) broomcorn, from which the brush is used for the 
manufacture of brooms. The stover is sometimes utilized for feed. 
Sorgo and Sudan grass range much farther north than the other 
soighums, and they are of some importance up to the northern boim- 
da^ of the United States or beyond. 

CSom is a widely distributed dry-land crop, but except in a few 
sections is a distinctly minor one. In the primitive culture of the 
Indians it was and is a staple crop even under conditions of extreme 
aridity. As a dry-land field crop it is reasonably certain to produce a 
fair-to-good tonnage-of feed but may fail to set ears. It is of most im- 
portfimce in the central and northern Plains, where it is used as a 
rotation crop with wheat and other small grains. 

Cotton has become firmly established as a dry-land crop well 
adapted to the Plains region of Oklahoma, Texas, and New Mexico. 
Mating its growth late in the season, it is able to make efl&cient use of 
the rainfall. Abundance of sunshine brings an early and uniform 
ripening, and in this region it is free from many of the insect and 
disease enemies occurring in more humid regions, 

Cowpeas in southern sections and field peas in northern sections are 
annual legumes grown for feed. Soybeans and peanuts are less ex¬ 
tensively grown. 

Millets and prosos have a small but important place, chiefly as catch 
crops for hay and seed. 
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Cultivated perennial hay crops are of low general adaptation to dry 
fanning, but in the Northern States with spring rainfall aKalfa, brome- 
grass, crested wheatgrass, and slender wheatgrass are reasonably sure 
and productive, but do not lend themselves to short or mediurn-Iength 
intations. Bie nni al sweetclover is of much wider adaptation and 
promise as a rotation crop. 

With proper care and the selection of favored sites, adapted trees, 
fruits, and most common garden vegetables can be raised for the pro¬ 
tection and ornamentation of the dry-land home and for home 
consumption. 

E. F. Chilcott, Bu7eau of Plant Industry, 


D ry Farming in Pacific The dry-farm areas of the Pacific 
Northwest is Based on Northwest include most of the tilla- 
Grain and Clean Fallow ble land east of the Cascade Moun¬ 
tains in Oregon, Washington, and 
northern Idaho. The topography, elevation, soil, and climatic condi¬ 
tions diJBfer widely in this area. The typical dry-farmed soils are 
mostly sandy or silt loams and are located in sections where the 
average annual precipitation ranges from 8 to 18 inch^. 

^ As m other dry-farmed sections, the annual precipitation and its 
distribution throughout the year are the most important liimtmg fac¬ 
tors in crop production. In some areas the availabilitjr in the soil of 
suJ0B.cient nitrate nitrogen for the plants also is of much importance. 

Unlike the dry-farmed area of the Great Plains, where most of the 
precipitation occurs during the spring and sunmaer months, most of 
the precipitation in the Pacific Northwest occurs during the late 
autumn, winter, and spring months. This difference in the distribu¬ 
tion of the precipitation not onlv influences the crops that can be 
grown profitably, but also makes changes in tillage practices necessary. 

Because of lack of rainfall during the growing season, late-maturing 
crops such as com are not so well suited to the Pacific Northwest as 
are the cereals and other crops that ripen early enough to escape the 
hot, dry summer weather. Winter wheat is the most widely grown 
and most profitable crop, spring w’hoat ranldng second, ana barley 
third. The most popular winter-w^heat varieties are Turkey and 
Hybrid 128. For spring sowing Baart and Federation are the leading 
varieties. The most promising legumes are those that mature early. 
In the higher-rainfaU sections field peas are commercially grown in a 
rotation with wrheat. 

Farm practice usually is the outgrowth of necessity. Successful 
crop production on the dry lands of the Pacific Northwest is based on 
alternate crops of grain and clean fallow. The experience of farmers 
and the results of investigations on several experiment stations in this 
area justify the conclusion that the alternate raising of grain and 
fallowing is the safest and most profitable method of crop production 
where the precipitation is less than 15 inches. Where the precipita¬ 
tion is higher, crop rotation is practicable. 

The Controllable Factors 

Of the controllable factors that influence yields, the preparation of 
the fallow has been found to be one of the most important. To main¬ 
tain a good fallow the following points are essential: 
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(1) The land should be left ^\ith stubble standing during the ^duter. 
This aids in holding the snow and in moisture absorption. Fall disk¬ 
ing or fall plo'wing is not advisable. The stubble should not be 
burned, but should pe plow ed under, thus adding some organic matter 
to the soil and helping to prevent erosion. 

(2) Land should be plowed early in the spring or when there is 
enough moisture to plow easily and well. If plowed late in the spring, 
land should be disked early enough and thoroughly enough to prevent 
all plant growth. 

(3) After plowing, cultivation enough to keep the land free from 
weeds is all that is needed. The best implements for this purpose have 
been found to be spike-tooth harrows, spring-tooth harrows, and blade 
or rod weeders. 

The combined harvester, a machine that has been in general use in 
the Pacific Northwest for more than a quarter of a century, has prac¬ 
tically replaced all other machines for harvesting cereals.^ Its use in 
harvestmg is particularly well suited to this region and is the most 
economic^ and eflficient method yet devised. The use of tractors, for 
both tillage and harvesting operations, has greatly increased during 
the last 10 years, those of the caterjjillar type being most popular 
because of being better suited for working on nilly or rolling land. 

D. E. Stephens, Bureau of Plant Industry. 


D RY-FARMING Practices The term ‘^dry farming'’ w^as first 
Determined by Climatic used in the irrigated districts of the 
and Soil Conditions West to designate farming without 

irrigation in a section where irriga¬ 
tion was generally practiced. The term was used later in some semi- 
arid sections to distmguish the activities of the man who cultivated the 
soil and sowed crops from the activities of the rancher whose livestock 
pastured on the native sod. The use of the term has been extended to 
sections that have no irrigation, and it has come to mean specifically 
the production of crops without irrigation in regions of deficient rain¬ 
fall. But as the rational development of this activity has in many sec¬ 
tions compelled the keeping of livestock to consume all or a portion of 
the crops produced, the use of the term has broadened until it has come 
to mean farming wdthout irrigation under dry conditions. Aside from 
the exclusion of irrigation, it does not apply to a method of farming, but 
is descriptive of the conditions under which it is done. In the Xmited 
States its use is generally limited to sections having an average annual 
precipitation of less than 20 inches and in the northern tier of States, 
where temperatures and evaporation are lowr and the season short, of 
less than about 16 inches. 

Dry-farming conditions in the United States are foimd in the Great 
Plains, lying between the ninety-eighth meridian and the Rocky 
Mountains, and in the intermountain valleys and plateaus to the 
westward. The largest dry-farming areas in the intermountain re¬ 
gion are located in the Great Basin, 3ie Columbia River Basin, and the 
Snake River Basin. 

The factor that distinguishes dry farming from farming in more 
humid regions is the limited w’ater supply. Differences in the quanti¬ 
ties of water available are responsible’ for certain fundamental differ¬ 
ences in the practices of the two regions or types of farming. 
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Effects in Humid Regions 

In humid regions more water enters the soil than the vegetation that 
occupies it can remove. The excess water moves downward through 
the soil, leaching with it soluble salts and reducing fertility. As its 
downward passage is checked or retarded by more or less impervious 
soil or strata it accumulates to the point of saturation and is known 
as ground water, the upper surface of the ground water bein^ known 
as the water table. Since there is an excess of water, there is no in¬ 
centive to accumulate or conserve it. The aim is rather to have^ the 
g-ound occupied by a growing crop for as much of the year as possible. 
Th^ affords a surface cover to prevent washing, and either furnishes 
economic retiun in the form of a harvested crop or checks the loss of 
fertility by taking it up in plants and returning it to the soil in green 
manure. 

In arid and semiarid regions the amount of water that reaches and 
enters the soil is no more than sufficient for the current needs of the 
vegetation that occupies it. Seldom or never, depending upon the 
ranifall and soil of the area in question, does water penetrate beyond 
the zone occupied by plant roots. There is no downward passage of 
water beyond this zone, no leaching of the soil, and no accumulation 
of ground water or formation of a water table. The absence of a water 
table or the presence of a permanently dry subsoil may be properly 
considered as the feature that determines or distinguishes dry farm¬ 
ing and makes its practices necessary. Water being the vital sub¬ 
stance that is deficient or at least not present in excess quantity, its 
conservation and economic utilization become of primary importance 
in dry-farming agricultural practice.^ 

The endeavor of the dry farmer, in contrast to that of the humid 
farmer, is to keep the land free of vegetation for as much of the season 
as is consistent with the production of crops. In its extreme form this 
may result in deferring cropping and maintaining a bare fallow for an 
entire year or longer. The object is to accumulate in the soil during 
this period of greater or less length a store of water to supplement as 
far as possible the insufiicient amount that may be expected to fall 
while the crop is growing. 

John S. Cole, Bureau of Plant Indust/y, 


D utch Elm-Disease Survey During the summer of 1930 the 
Indicates This Disease Not attention of the Depai*tmont of 
Widespread in This Country Agriculture vras called to wilting 

elm trees at Cleveland, Ohio. 
Careful laboratory cultures made by Curtis Alay at the Ohio Agricul¬ 
tural Experiment Station indicated the presence of the fungus Graphium 
ulmi, which in northern Europe is the cause of a serious disease of elms 
known as the Dutch elm disease. This determination was verified by 
Dr, Christine Buisman, a visiting Dutch plant pathologist, who was 
familiar with the diagnosis of the disease. 

In cooperation v-dth the Ohio Agricultural Experiment Station, the 
department instituted an immediate search for other trees affected 
with this disease. As a result of this search, up to October 15, 1931, 
seven trees affected with Oraphium ulmi had been found in Cleveland 
and one in Cincinnati, Ohio. No authentic cases had been found else¬ 
where in the L^nited States. 
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The presence of the Dutch ehn disease is indicated by the sudden 
ing of the leaves of a part of the crown of the tree, of the entire tree, or 
of the tips of some of the side branches. Drying and discoloration 
of the leaves and defoliation may follow. If a clean cut is made 
across an affected twig, a brownish discoloration is evident in the 
sapwood. This discoloration, as it appeal’s in cross and longitudinal 
sections of infected elm twi^, is shown in Figure 41. The smaller 
of the two elms shown in Figure 42 was wilting and dying in July, 
1931, when the trees were discovered. The larger tree had died 
suddenly in the summer of 1930, but it was not found until 1931. 
Discoloration of the Gravhivm vlmi type was evident in the 1930 
and 1931 rings of wood of the 
smaller tree and in the 1929 and 
1930 rings of the larger tree. 

Field Diagnosis Impossible 

^ Unfortunately, field diagno¬ 
sis of this d^ease is impossible. 

In addition to Oraphium 
vlmiy at least two fungi, and 
probably several, and possibly 
some bacteria, produce the 
same visible external and in¬ 
ternal symptoms. Therefore, a 
cooperative Dutch ehn disease 
laboratory has been estab¬ 
lished at the Ohio Agricultural 
Experiment Station to select 
from wilting elms discovered 
those whose^ trouble is really 
caused by this foreign parasite. 

There the parasites causing 
disease of this type are isolated 
from the specimens taken by 

State and Federal scouts or received from interested volunteer 
observei-s and are gi’ovm in cultures until the natiue of the parasite 
is determined. In the two summer seasons of 1930 and 1931, up to 
October 15, 1931, cultures had been grown from about S50 trees 
showing suspicious symptoms, and of this considerable number of 
specimens examined, G. nil mi was present in eigb t only. 

Since so few trees affected by the disease have been found in this 
country, it was manifestly unsafe to permit these trees to remain un¬ 
destroyed and to conduct here experiments to deteimine the mode of 
transmission of the disease from tree to tree. Our knowledge of the 
movement of the disease is, therefore, based on observations made in 
Europe and reports received from there. Such study of this problem 
as has been made there indicates that the spores of the fungus are pro¬ 
duced in cavities made by wood borers in the killed elm wood and on 
the exposed sm-faces of dead wood. The wood borers themselves seem 
to be the active earners from tree to tree. But carriage by; such insects 
alone can not account for movement over long distances in Europe or 
for movement across the Atlantic Ocean banier from Europe to Amer¬ 
ica. In Europe the area covered by the disease has gra dually expa nded 
since its fii-st discovery in the Netherlands in 1919, till it now extends 
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from Norway on tlie north through Germany, the Netherlands, Eng¬ 
land, Belgium, and France to Italy. The movement of diseased nur¬ 
sery stock could effect the transfer from Europe to America, but since 
the establishment of Quarantine 37 on June 1, 1919, there has been 
almost no movement of elm nursery stock from Europe to the United 
States and not a single recorded case of its movement from Europe to 
Ohio, Under special permit for propagation, one shipment of keyaki 
(Zelkowa serrata), a related and susceptible Japanese and Chinese tree, 
was made to the State of Ohio from England, but this occurred before 
the disease had appeared in Great Britain and the stock did not go to 
the localities where the Dutch elm disease has been found. None of 

the diseased elms found 
in Ajmerica has been 
traced to any nursery. 

Since the fungus with- 
f stands drying, it is possi¬ 

ble thatit was brought to 
-^America on box lumber 
made from affected elm 
trees or on infected elm 
leaves accidentally in¬ 
cluded in goods shipped 
from an affected region. 
But there is as yet no 
evidence to verify such 
suggestions. 

Various inoculation 
experiments and Euro¬ 
pean experience indi¬ 
cate that the Dutch elm 
disease may attack the 
American elm (JJlmus 
americana), the English 
ehn {ZT, campestris), the 
Holland elm (U. hoUav^ 
dica)y the Scotch elm 
(U. glabra), and the 
nearly related keyaki 
(Zelkowa serrata). I'hus 
far inoculations made 

PiGURB 42—^Two elm trees dibCo\cred in Cleveland, Ohio, In On the Chinese ehn (ZJ» 
disc*vered^ larger had died m 1930, the smaller tv as dj mg -when jyy^ mila) have not pro¬ 
duced the disease. In 
America there are several other species of ehns whose susceptibility to 
this disease is being investigated. 

Greater Part of Ohio Surveyed 

During the grovung seasons of 1930 and 1931 the greater part of Ohio 
was surveyed for this disease, especial attention being given to the im¬ 
mediate vicinities of the discovered infected trees at Cleveland and 
Cincinnati. Scouts were sent into the field by both the Federal Gov¬ 
ernment and the Ohio State Department of Agriculture. Scouting 
trips were also made into Indiana, Illinois, Missouri, Kentucky, and 
West Virginia. Scouts and forest pathologists engaged in other parts 
of the COuntiT also searched for the disease. Descriptions of the trouble 
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were sent to interested poisons in all parts ol the countiy, and a gratify¬ 
ing rcbponse came from plant pathologists, foresters, tree surgeons, 
park coimnissioners, and loveis of trees in general. 

While the outlook is bright and we may even hope that this disease, 
so serious in Europe, is in the United States purely local and confined to 
t\\ o points, yet it is not time to relax oui* vigilance. Elms are almost 
everyw-here in the United States. Cooperative search for the disease 
alone can cover them. During the next grow ing season those interested 
in elms either as shade and ornamental or as forest trees are urged to 
\vatch them carefully for wilting accompanied by browning of the re¬ 
cent wood rings. ‘WTienever such a case is discovered, the infected 
twigs should^ be cut, w ell WTapped, and mailed for diagno&is to the 
Dutch elm disease laboratory, Ohio Agricultural Experiment Station, 
Wooster, Ohio. 

R. Kent Beattie, Bureau oj Plant Industry, 


E gg Hatching Prevented One of the greatest sources of losb 
by Certain Bone Defects to the poultry industrv is the fail- 
of the Developing Embryo ure of fully one-thirA of all the 

eggs incubated in the United States 
annually to hatch. Among the causes for this high proportion is the 
development in the growu^ embryo of certain bone defects which 
make hatching impossible. These defects may arise from fault}^ con¬ 
ditions of storage or incubation of the egg, from faulty nutrition of the 
hen that laid the egg, or from inheritance. 

Defects Caused by Faulty Storage or Incubation 

The two sides of the upper beaks of some embrj^os grow unequally 
because of the absence or lack of development of one of the eyes. Tlie 
beaks of such embryos become crossed so that they are unable to pip. 
The upper beaks of other embryos are entirely lacking or are very’ 
small because of rupture of the brain during the first davs of incuba¬ 
tion. Defects such as these are sometimes caused by too high temper¬ 
ature—over 70® E.—of the room in which the eggs were stored before 
incubation. Other possible causes are an unduly low temperature im¬ 
mediately after laying, or too high or too low incubation temperatures. 

Bone Defects of Nutritional Origin 

Lack of sujficient vitamin D in the diet or lack of direct sunlight for 
breeding hens causes the bones of embryos developing in eggs pro 
duced under such conditions to be so soft as to prevent hatc^g. 

Lack of sufficient, good-duality protein in the diet of breeding hens 
probably causes the condition called chondrodystrophy; in the embryos 
developing in the eggs of some hens under suen conditions. Embryos 
so affected have hard bones but the leg bones are bent sharply and the 
beaks are parrothke. Such embryos do not hatch. A mixed animal- 
protein supplement, such as a combination of meat naeal, fish meal, 
and dried milk, in the diet of the breeding hens, will prevent the 
condition. 

Bone Defects of Hereditary Origin 

Powds of the creeper*^ type, so called because of short or defecti\e 
legs, carry an hereditary character that pre\'ents the hatching of one- 
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fourth, of the fertile eggs from matings among creepers. Adult creep¬ 
ers have very short legs but the embryos that are unable to hatch be¬ 
cause of the inherited trait have almost no legs and die early in the 
incubation period. As far as is known, all creepers ha^ e this heredi- 
taiw defect. 

Another condition, called ''stickiness’" (fig. 43), prevents the hatch¬ 
ing of about one-fourth the embryos in eggs from breeding stock in 

which this hereditary 
' characteristic occurs. 

Fowls which transmit 



stickiness are perfectly 
normal in appearance. 
Sticky embryos fail to ab¬ 
sorb the liquid in which 
every embryo is ^ im¬ 
mersed imtil the eight¬ 
eenth day of incubation, 
and consequently are 
sticky at hatching time. 
These embryos have very 
soft bones. Embryos not 
affected by hereditary 
stickiness sometimes fail 


PiGURB 43 —Left, a ftill-tenn “sticky** embryo, nght, a normal 
embryo of the same age and ancestry 


to absorb this hquid, but 
such embryos have bones 
of normal hardness. An 


abundance of vitamin T> added to the ^et of the breeding stock does 
not prevent hereditary stickmess. This objectionable quality, how¬ 
ever, may be eliminated from flocks in which it is present by selecting 
for breeding only the offspring of fowls which produce no such embryos. 


Theodore C. Byerly, Bureau of Animal Industry. 


E gg Size and Numbers The need for a high average produc- 
Can Be Increased by tion of eggs to insure profitable returns 
Methodical Breeding from poultry flocks is generally recog¬ 
nized. Information from the Massachu¬ 
setts, Ohio, California, and New York experiment stations, as well as 
from the United States Animal Husbandry Experiment Farm, Belts- 
ville, Md., shows that income over feed costs rises as production in¬ 
creases. This information shows, likewise, that profits in poultry 
keeping are directly related to average e^g production per bird. Since 
mcreased egg production for the^ flock is the most practical way of 
insuring profit, the fundamental importance of improving egg-laying 
ability can readily be seen. The poultry industry sustains a serious 
annual economic loss because large numbers of pxiUets fail to reach a 
profitable level of production and must be culled. On commercial 
poultry farms only about 60 per cent of the pullets are considered to be 
valuable enough to be retained for a second year. 

The use of high-producing hens in flock matings tends to result in 
offspring of satisfactory laying ability, but consistent advancement 
seldom occurs unless a system of progeny testing is used v hich enables 
the poultry breeder to recognize breeding worth in individuals and 


WHAT^S NEW IN AGRICULTURE 


183 


families. By persistence in testing the offspiing of indh idual matings, 
he can develop a group of proved sires and dams to serve as a souice ot 
cockerels for improA ing future production. The trap nesting and pedi- 
greeing entailed in methodical work of this kind help to disefose ability 
to transmit not only 
production but 
also eg^ size and 
hatchabihty and the 
constitutional vigor 
of individuals and 
families. 

are 

hereditary, the selec- 
the more de- 
sirable birds can be 
carried on with in- jT 

creased efficiency. ^ ^ 

Good results will wHBSSSI^^ 

almost invariably be 

att ained if careful rec- ^ 

ords are kept and ik jjjjL 

applied. Figure 44 

shows a high-produc- 

ing Rhode Island Red 

family 

States 
Animal Husbandry 
Experiment Farm 
through progeny test- 

iag- 

Body Conformation 
Not a Reliable Guide 




The progeny test 
would be unnecessary 
and progress in 
breeding would beloss 
difficult, if it were 
possible to select vig¬ 
orous, high-producing 
stock by suchexternid 
characters as body 
shape or head points. 
Several investigations 
have shown that live- 
bird measurements 
are of relatively little 
value in classifying 
birds on the basis of 



FioiKB44-High-producing Khodel&bnd Red timiH developed it 
the United fatateb imnial Husbandry Experiment Earm, Beltbv ille, 
Md , through progeny testing A, Foundation hen, No 10011, pro¬ 
duced lb7 eggs m one jear, B, hen No 17P5, daughter of hen No 
10011, produced 236 eggs; C, hen No 5816, daughter of hen No 
1795 and granddaughter of foundation hen No. 10011, produced 213 
eggs; D, hen No. 6268, gr inddaughter of hen No. 1705, produced 274 
eggs; E, hen No. 2553, great-granddaughter of hen No. 1795, pr> 
duc^ 310 eggs. Fhotogiaph of hen No. 2553 wis taken Octobe** 
20,1931, when she wasmheavy molt after 13months* steady laj ing 


egg-producingability. Recent studies at the animal husban<^ experi- 
ment fai*m furnishod additional eoiifinnation of this point, indicatins; 
that there is no significant cori’elation^ between head and body meas¬ 
urements of live birds and egg production in White Leghoms or Rhode 
Island Reds. Skeletal measurements of a small gi*oup of "White Leg- 
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horns likewise failed to show any close correlation with egg produc¬ 
tion, Consequently, there seems to be little basis for the belief that, 
in the domestic fowl, body conformation is a reliable indication of 
eg^-laying ability. 

It is well known, however, that the ability of a bird to lay consist¬ 
ently at a high rate is unquestionably inherited, and, as already 
mentioned, hatchabiKty and egg size are likewise inherited traits. 
The economic importance of hatcnability is evident from the fact that 
one-third of aU eggs incubated annually fail to hatch. From a breed¬ 
ing standpoint, a male with a large number of high-producmg sisters 
and half sisters may often be disappointing in the number of progeny 
sired, because he carries factors tor low hatchability. Likewise, a 
high-producing female may be unsatisfactory because of the poor 
hatclung quahty of her eggs. A high-producmg hen is desirable for 
further use in the breeding pen if from 85 to 90 per cent of her eggs 
hatch and if she has 8 to 10 daughters of high uniform production. 

Large Production for Long Periods Is Sign of Vigor 

The mode of inheritance of egg size has not yet been determined 
accurately because the factorn affecting the mean weight of eggs dur¬ 
ing the first year of a hen’s production are apparently numerous. 
The results of a few investigations indicate that small egg size is 
dominant over large egg size; therefore, the use of hens laying small 
eggs, or the use of their sons as breeders, should be avoided. Size 
of eggs is important because it is closely correlated with size of chicks 
hatched. Individual variations in size of egg may account for wide 
differences in amoxmt of profit per hen. Eggs weighing less than 2 
ounces should not be used for hatching. 

Breeding for efilciency in both production and reproduction must 
be based dso on vigor in the stock and freedom from disease. Sedu¬ 
lous care in feeding and management of the chicks ^\dll not be effective 
in overcoming the handicaps of inherited defects. A large production 
of eggs for long periods is an indication of vigor and chicks from vigor¬ 
ous stocks are relatively easy to rear. Annual replacement costs can 
be reduced when stock is capable of producing profitably for two 
years. 

When a farm flock owner does not find it practicable to conduct 
trap nesting and progeny testing, an efi*ective means of increasing 
flock-production efficiency is the piuchase of pedigi'eod baby chicks 
or breeding males of known high-producing ancestry. 

^ J. P. Quinn, Bureau of Animal Industry. 


E ggs oned by Vacuum Shell eggs are one of the most 
Carbon Dioxide Method perishable of food products that are 
Keep Better in Storage stored for long periods of time. 

The eggs removed in November, 
December, and January, after several months of storage, generally 
have distinct ''storage flavors,” or weaknesses not present in fresn 
Many attempts to prevent this deterioration have been made. 
Various preservative treatments have been suggested, some for eggs 
stored under refrigeration and some for those held at ordinary tem¬ 
peratures. In recent yearn, the use of colorless and tasteless mineral 
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oils to seal the shell pores and to prevent evaporation and other 
changes in eggs during storage has gradually increased. 

In studying this method of preserving eggs it was found that the 
eggs could be better sealed and preserved if the oil v as forced through 
the shell pores. Consequently the Bureau of Chemistry and Soils 
developed a new method of treating eggs which consists essentially 
in drawing out by means of a vacuum, a portion of the air normally 
present in the egg, coating the shell thinly with oil, and releasing tlie 
vacuum with carbon dioxide gas. The return to normal air pressure 
carries the oil into the shell pores and effectively seals them. Studies 
have shown that the oil does not penetrate to the inside of the egg, 
but remains between the shell and the membranes. As a large por¬ 
tion of the oU. is drawn to the inner surface of the shell the eggs dry 
quicldy and have a less ^ oily appearance^ than eggs oiled by the 
ordinary methods. This is an advantage in handling and retailing. 

Acidity Important in Egg Quality 

Acidity is important in maintaining egg quality. One factor which 
influences the amount of acid in shell eggs is the gas, carbon dioxide. 
This gas is lost through the pores of the normal egg; its loss causing a 
marked decline in acidity. In oiling shell eggs, the Bureau of Chem- 
istiy and Soils has found that releasing the vacuum vdth carbon di¬ 
oxide gas rather than with air aids markedly in maintaining the acid¬ 
ity or hydrogen-ion content of the egg white. Eggs treated in this 
w^ stand up better in storage than do the open-dipped eggs. 

That the vacuum carbon dioxide method has merit is shown by 
comparisons imder well-controlled conditions ith unoiled eggs, an<l 
with eggs oiled by other methods. Experiments m which the egga 
were treated and graded in the laboratoiy and stored in a commercial 
egg-storage room showed that during 11 months' storage the unoiled 
eggs lost 7.71 per cent of their weight, and the open-dipped eggs lost 
1.6 per cent, whereas the vacuum carbon dioxide-dipped eggs lost 
only 0.1 per cent of their total weight. The fall in gi*ade was equally 
strudng. After 11 months' storage none of the unoiled eggs were in 
the two top grades (Specials and Extras), whereas 30.14 per cent ol 
the open-dipped eggs and 46.7 percent of the vacuum carbon dioxide- 
dipped eggs were classed in these grades. 

The unoiled eggs showed an average pH of 8.99, the open-dipped 
eggs an average pH of 8.63, and the vacuum carbon dioxide-treated 
eggs an average pH of 8.2. The additional acidity in the carbon 
dioxide-treated eg^ aids materially in maintaining egg quality. 

Several hxmdred cases of high-grade eggs have been oiled by the 
vacuum carbon dioxide method and are being stored under commer¬ 
cial conditions. These studies should indicate whether the application 
of the new method to commercial practice is feasible. 

Lawrence II. James, and T. L. Swenson, 

Bureau of Chemistry and SoU6, 

E rgot importations Arc Rye is subject to a disease, caused by 
Tested for Quality and aparasiticfungus, ergot, which is dis- 
I Purity by U. S. Officials astrous to the rye itsdf, but which re- 

sultsin the production of a useful drug. 
Farmers in this country make every effort to keep this disease out of 
their fields. Nevertheless, even in the United States, some ergotized 
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rye is found. The millers adopt means of sifting it out of the rye be¬ 
cause the fungus is poisonous. These siftings might, perhaps, be uti¬ 
lized to furnish a supply of the drug, but apparently this has not been 
regarded as profitable here,^ In Europe, however, where ergot m rye 
is much more conmion than in this country, the drug is gathered in ton 
quantities. Farmers in Europe collect this material and sell it to drug 
dealers w ho dry it carefully to prevent its becoming moldy, then pre¬ 
serve it in warehouses where it can be kept drv and free from worm or 
insect infestation. These dealers, located principally in Spain, Port¬ 
ugal, Germany, Kussia, and Poland^ ship the drug all over the world. 

If not properly kept, ergot readily deteriorates, becoming moldy 
and worm-infested. The Federal food and drugs act prohibits the 
importation into this country of the deteriorated drug. It is the duty 
of the Federal Food and Drug Administration to see that only the 
pure drug gains entrance at our ports. To accomplish this, ail im¬ 
portations, before they are delivered to the American purchaser, are 
subjected to Federal examination. Not only is the drug required 
be free from deterioration, as judged by its general appearance, but it 
is tested to determine whether it possesses the medicinal quality for 
which it will be used. 

Uses of Ergot 

Ergot has been used in this country for more than 100 years to pre¬ 
vent hemorrhage after childbirtihi. At the present time, other drugs, 
more quickly acting, are replacing ergot to a considerable extent. 
Even so, a considerable amount of the drug is still used and under 
some circumstances, there is no better medicinal agent. For a long 
time it was not known what particular constituent was responsible 
for the drug’s effects. This lack of information sometimes led to the 
preparation of the drug in a way which we now know resulted in 
discarding the really important principle and retaining worthless 
constituents. Increased knowledge of the drug’s character has 
enabled manufacturer to prepare for physicians a potent, uniform, 
and reliable preparation. The Food and Drug Adnoinistration con¬ 
tinuously surveys crude ergot on the American market, as well as 
preparations made from it, upon which the physician depends in his 
practice. 

Efforts have been made to determine the potency of the drug by 
chemical means. While some encouraging results have been obtained, 
the only methods generally accepted as giving certain and accurate 
estimates are w-hat are known as biological-assay tests. The law 
requires these processes to involve actual experiments upon animals. 
Loss of human life might result if the drug were not up to legal 
standard. The only test which is legal under the Federal food and 
di’ugs act requii‘es the use of roosters. Briefly described, this test 
consists in observii^ the effect on the rooster’s comb when the liquid 
ergot preparation is injected by means of a hypodermic syiinge. If 
the drug is potent, as it ought to be, it will constrict the blood 
vessels in the comb, preventing the free circulation of blood, thereby 
changing the normal, healthy, red color of the comb to a dull purplish 
tint.^ It the drug fails to produce this effect, it is not potent and, if 
administered to a patient, would not be as effective as the doctor has 
a right to expect. 

If the drug does not meet legal standards, the Department of Agri¬ 
culture refuses to permit its entry into this country. If the article 
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tested is an ergot preparation being distributed in interstate commerce 
in the United States, and it it falls below the required standard, the 
consignment is seized and destroyed or otherwise disposed of in such a 
way that it ^\ill not be used for medicine. 

W. T, McClosky, Food and Drug AdminLtraiion. 







E rosion Control Proves Forest ofEcers and stockmen on the 
Successful on Ranges Fremont National Forest in southeast- 
! in Southeast Oregon em Oregon are making notable prog¬ 
ress in the control of erosion. They are 
also carrying on practical everyday research in determining the typosof 
dams best suited to the 
different soil, slopes, 
and weather condi¬ 
tions of the region. 

The Fremont Forest 
is a high plateau con¬ 
taining almost a mil¬ 
lion acres. Through¬ 
out this area are many 
mountain meadows 
and upland grass and 
sage prairies which 
furnish much forage 
for sheep and cattle. 

On these areas guUy 
erosion threatens to 
become a menace, and 
the control work is be¬ 
ing done here. 

Erosion found on 
the Fremont Forest is 
caused by a combina¬ 
tion of factors but is 
principally due to 
three causes: 

(1) Disappearance 
of beaver and beaver 
dams which at one 
time assisted gi*eatlyin 
storing water and pre¬ 
venting gidly washing 
during flood periods. 

(2) An extended period of drought which greatly reduced 
growth of soil-binding vegetation. 

(3) Rodent infestation, honeycombing and aerating the soil. 
Keeping the soil continuously covered with a complete stand of veg¬ 
etation is the only certain method of preventing erosion, and this is 
the objective toward which local forest ofl&cers are working. 

Legislative action for the protection of beaver has been obtained, 
and the Bureau of Biological Survey, the Forest Service, and stock- 
men are cooperating to exterminate ground squirrels. Simple, prac¬ 
tical, range-management plans, providing for deferred and rotation^ 



FitfiRE 4*5 simple dara of brusli is \ery ellecti\e m removing 
much of the soil fiom the water as it filters through the dam 


the 
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grazing, haye been 
developed forimprov- 
* _ . - 1 quality 

|l|||||||p||||||M and the quantity of 

vegetation. 

Erosion damage k 

ti> »*<♦*.''*'* -it‘’If'* beingrepahedandfur- 

^S» ‘ erosion prevent- 

^ 1 fid by dams desiarued 

t (1) to check the force 

• ~ A cutting 

power of the water 

^!a^^ flQ^t£y^SSa ^s^'^SSr^mrJr. and (2) to fill up the 

gullies. (Fig. 45.) 

^ # Dams of rock,^ brush, 

Ini'; ^jf^^SfKjxMMmr^ r fi^d combinations of 

SMillljjflL^r^^ ' / these materials have 
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have been made to 
^ serve the double pur- 

9||Kjk ^ pose of preventing the 

imdermin^ and cut- 
ting action of the 
' * water and at the same 

''' . ^^fi building up a 

Fzgotb 46—V here they are available, rocks make very soitable dllt fill. (Fig- 46.) ^ 
material for dams Already the Work IS 

bearing iruit. In the 

larger guUies—10 to 15 feet wide and 10 feet deep—^where several dams 
have been built in series, each succeeding run-off brings down its load 
of silt and drift^ debris and deposits it behind the structures to build 
up fills so that in many cases the original level of the land is being 



Fi&urb 47. —Woven wire placed acrobs gullies coliectb drift and soil and reduces the force of flow 
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rapidly restored. Smaller structures placed near the heads of channels 
are very effectively checking further erosion. 

To be successful (fig^ 47), erosion control must stop gullying v'hile the 
gullies are small, and it is by doing this that the vork on the Fremont 
Forest has been so effective. Moreover, the work has been done with¬ 
out appropriation and expenditure of large sums of money, much of it 
being incidental to the regular duties of local rangeis. 

TT. L. Dutton, Forest Set nee. 


E xtension Records show The poultry industry has always 
That Improved Practices been beset with schemes that look 
Pay in Poultry Profits well on paper but fail v hen put in¬ 
to practical operation. The exten¬ 
sion poultry specialists and county agents, 'who come in daily contact 
with the farmers and commercial poultrymen, do not take up ’mih 
alluring get-rich-quick ventures. They have found it more practical 
to recommend and advocate improved practices that are backed up by 
scientific information and that have a demonstrated value. In many 
instances such practices have proved successful, not only with in<h- 
vidual cases but with large numbers of cooperators. An excellent il¬ 
lustration is the “Grow Healthy Chicks’’ pro^am now being carried 
out in more than 40 States. This plan emphasizes fundamental flock- 
management points in raising the pullets. These practices include the 
use of vigorous, disease-free breeding stock; clean, sanitary ranges; 
and clean and efficient feeding. In Missouri the yearly records of over 
100 farms vere collected and analyzed to check up tne results of this 
^‘Grow Healthy Chicks” campaign. It was found that the farmers 
following the hlissouri plan obtained 166 eggs per bird, v hile those fol¬ 
lowing ordinary methods were able to gather only 139 eggs per bird— 
a difference of 27 eggs. This increased prod action vas mgmv profit¬ 
able, for it was found that where the improved practice wsls followed, 
the return from the average hen in the flock, above the cost of feeding, 
was 74 cents more than the return from the average hen in flocks in 
which ordinary raising methods w’ere followed. 

Control of Disease of Turkeys 

In recent years science has contributed much toward the control of 
that dreaded disease in turkeys known as blackhead. New methods 
of combating this disease have been evolved, and a tTirkey-manage- 
ment system has been perfected, so that blackhead is not the menace 
it once was in the turkey industry. The blackhead disease drove 
Turkey production from the New England States to the Middle West, 
and from there to the great open spaces of the West and Southwest. 
The Oregon Extension Service has been active in promoting better 
methods of turkey management in rearing, feedmg, and dressing. An 
excellent illustration of the results of improved practices which brought 
increased profits was furnished by a flock whim matured 408 turkeys 
from 29 breeding hens. These birds, when dressed for market, graded 
99.7 per cent prime and choice, while the average producer m the 
Oregon turkey pool had only 87.6 per cent prime and choice birds. 
Tw'elve per cent more top-grade turkeys, with a higher price of 5 or 6 
cents per pound, amoimts to a very material increase in returns. 
100446°—32 - 13 
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An excellent example of the practicability of a disease-prevention 
program comes from Connecticut. Here many flocks were visited 
each fall by an outbreak of fowl pox, more commonly called chicken- 
pox. Though this disease is seldom fatal, yet the decrease in produc¬ 
tion and the loss in efficiency of the hen are foctom in the annual 
income. 

A quick and inexpensive method of immunizing the pullets was 
developed, and arrangements were made for a laboratory to prepare 
and distribute a vaceme. The method perfected consisted in taking 
growing pullets about 10 weeks old, plucking four or five feathei*s from 
the leg of each, and painting the spot with the liquid vaccine. In one 
year over 80,000 birds were vaccinated, and records of the egg produc¬ 
tion from these flocks were compared with those from flocks composed 
of 30,000 birds which were not vaccinated.^ This comparison showed 
an average difference of 6)2 eggs per bird, in favor of the vaccinated 
birds. 

Results of Flock Management Program 

Whenever a recommendation covers a variety of points it is always 
more difficult to show definite results than from a smgle practice. In 
Illinois a complete sanitary flock-management program for the laying 
flock has been developed. This includes: ( 1 ) Confining the birds to 
a double-yardii^ system, allowing them outside runs on sunny winter 
days; (2) applying certain biological tests to mature birds; (3) equip¬ 
ping poultry houses with proper ventilation and sanitation devices 
and thoroughly cleaning and toinfecting them regularly; (4) raising 
all young chicKS on clean rai^e avray from the old stock. This long 
list of improved practices limits the number of persons who can 
qualify, yet 50 owners w^ho carried out all the pomts, were found. 
The records of their flocks, when compared with the records of flocks 
on 196 farms on which the specifications could not be complied with, 
showed a marked improvement. Flocks on the farms on which the 
sanitation program was carried out produced 27 more eggs per bird, 
and a labor income of 61 cents more per bird, than did the llocks on 
the farms wdiere the measures were not carried out. 

One interesting point in these records is that the total investment 
per hen in the sanitation flocks was only $4.14, whereas in the non¬ 
sanitation flocks the investment was $4.69. In other words, these 
flocks were practical farm flocks, not millionaues’ playthings. The 
selling price per dozen eggs was 1 cent more on the sanitation farms, 
and the feed cost per dozen eggs was 3 cents less. This low invest¬ 
ment, coupled with a better average selling price and low feed cost, 
explains the difference of 61 cents labor income per bird. 

It is by such records that the poultry extension specialists and county 
agents show the flockowner that the practices advocated are practical 
and bring about increased profits. 

H. L. Shrader, Extension Service, 

E xtension Services Milk, pleasing to the taste, clean, 
Emphasize Milk Quality safe, and with good keeping quali- 
in Cooperative Program ties, produced under sanitary condi¬ 
tions, is what the consuming public 
desires. Such milk sthmdates consumption and, therefore, bcnefi.ts 
the dairyman producu^ it. The same principles hold true for the 
products made from milk, sxich as butter, cheese, and ice cream. 
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A munber of State dairy specialists have incorporated in their pro¬ 
grams methods for instructing dairymen in the few simple and easily 
applied steps in producing a high-quality product. Every year the 
dairymen of this country ai*e handicapped by having to take a pre¬ 
ventable loss running into millions of dollars, because of off-flavor 
sour milk, or milk of high bacterial count. The reduction of this loss 
to the dairymen and the creation of a greater satisfaction on the part 
of the consuming public, with the resulting increase in consumption 
of milk , is tiie goal of extension effort. 

The methods of attack on the problem of low-quality milk are varied. 
They can be grouped, however, into three general divisions: (1) Edu¬ 
cational work with adults, (2) 4-H milk-quality-improvement clubs, 
and (3) area-improvement plans. 

The educational work with adults is now being carried on in a num¬ 
ber of States. A plan for a project, describing the manner in which 
such work can be conducted, is available in mimeographed form. The 
plans contemplate the use of a wide variety of extension methods and 
includes surveys, publicity, meetings, circular letters, exhibits, and 
motion pictures. The Federal extension forces cooperate with the 
State departments of agriculture and public health, and with local 
health authorities, milk producers’ associations, milk dealers, and the 
leading dairymen. 

4-H Clubs Cooperate 

The 4-H milk-quality-improvement clubs are organized for the pur¬ 
pose of training boys and ^Is in methods of producing a high grade 
of milk. These boVs and girls will be the leading dairymen, dahy- 
women, and dairy leaders of their generation. Upon the foundation 
laid now will largely depend a continuance of progress in improving 
the quality of milk. The suggested project "work for such clubs has 
been prepared as a series of tests and comparisons on milk samples 
which are to be studied by the members and handled in certain ways 
in order to bring out the benefits of certain production methods. 

The area plan closely links up educational work with adults and 
regulatory work in a given area, and offers to smaller towns and com¬ 
munities the same satisfactory supervison of milk supplies that is 
enjoyed by large cities. The educational work on production of high- 
c[uality milk is conducted with the daiiymen in the same manner as 
in the" adult work above outlined. The field of operations, however, 
is a definite area, such as a county or a number of towns and com¬ 
munities within a limited radius. In addition to the educational pro¬ 
gram with the producers, sentiment is developed with consumers, 
dealers, and town and county officials, in cooperation with the repre¬ 
sentatives of the State departments of f^iculture and public health 
for a safe supervision of milk supplies. The establishment of a well- 
equipped laboratory with a trained worker and a field inspector in 
each area is made possible by the cooperation of the various towns and 
communities within the ^ea, these units financing the laboratory with 
contributions in proportion to their populations. 

The three phases of this work have been developed for one purpose— 
improving the quality of milk. Improvement of milk quality is essen¬ 
tially an agricultural problem and responsibility. Extension agencies 
should supply the leadership. In no way need this program interfere 
with the re^atory work of the constituted authorities; rather it 
supplements that work. Such a program lays the groundw'ork for 
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better-quality milk, creates sentiment on the part of the producer, 
consumer, and dealer for better-quality nulk and forms an important 
part of the plan of dairy extension urork in eveiy State. 

Joseph B. Parker, Eitenkion Service. 


E xtension work in Hawaii Cooperative extension work was 
Has Many Problems Not established in the Territory of 
I Found on the Mainland Hawaii November 1,1928. The 

Smith-Lever Act, May 8, 1914, 
establishing cooperative extension work between the L^nited States 
Department of Agriculture and the land-grant colleges in the several 
States, had not included the Territories in its provisions. Boys’ and 
girls’ dubs, somewhat similar to those of the mainland,^ also were 
established by the Federal e^eriment station. The University of 
Hawaii for many yearn previous to 1928 had been receiving smaU 
awropriations from the Territorial Legislature for extension work. 

The Territory of Hawaii is made up of an archipelago in mid-Pacific 
and lies wholly within the Tropics. Climatically it is subtropical 
rather than tropical. Bainfall in different localities is exceedingly 
variable, depending upon the altitude and on whether the land ex¬ 
posure is to windward or leeward. The annual rainfall varies from 
0 to over 400 inches. The soil is of volcanic origin and is fairly fertile. 
Large quantities of chemical fertilizer are used in crop production. 
There are five major islands extending 400 miles from northwest to 
southeast; Kauai, Oahu, Molokai, hlaui, and Hawaii. Other smaller 
islands of some importance are Niihau, Kahoolawe, and Lanai. The 
total land area is 6,407 square nules, or about that of Connecticut 
and Rhode Island combined. There are 310,000 acres in cultivation. 
While Hawaii is primarily agricultural, there are few farmers in the 
mainland sense. Hawaii’s agriculture is under the control of a few 
large corporations and a number of somewhat smaller companies. 
The 1930 Federal census shows 4,794 farmers. Sixty-two per cent of 
the value of the agricultural output of the islands is in sugarcane and 
30 per cent in pineapple products. These are produced on great 
plantations operated by corporations with iadentured labor, at present 
mostly Filipinos and Japanese. The beef-cattle industry, which ranks 
third, anioimts to only 2 per cent, coffee to 1.31 per cent, dairyii^ to 
1.12 per cent, poultry to 1 per cent, and rice to 0.534 per cent. 

Population is of Many Races 

The island popularion (568,336) is quite cosmopolitan, orientals 
predoR^ating. The most important elements other than the native 
Hawaiian are Chinese, Japanese, Koreans, Filipinos, Portuguese, and 
Scotch, and a few other Europeans, and Americans from the States. 
The schools are excellent. English is spoken by all of the younger 
generation and is the language of business and society. The title to 
the land is held mostly by a few large estates, and most of the large 

P lantations as well as the small farmers operate under leasehold. 

lamps for the families of plantation laborers consist of small frame 
cottages, each usually equipped with running water, electric lights, a 
sewage disposal system, a bath, and laundry facilities. The agricul¬ 
tural products other than sugar and pineapples consist of rice, coffee. 
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poTiltry, dairy and Kyestock products, bananas, papayas, avocados, 
citrus fruits, and ve^tables. This small production is carried on by 
Chinese, Japanese, Portuguese, and a few Hawaiian farmers. The 
agricultural extension service is organized as one of the units of the 
University of Hawaii. There are two assistant directors, one for agri¬ 
culture and one for home economics, each being in chaise of all exten¬ 
sion work in his respective field. There are 10 county extension 
agents, 5 each in agriculture and home economics. There are terri¬ 
torial agents in animal husbandry, forestry, marketing, and sugar tech¬ 
nology. The extension staff is well trained, its members being grad¬ 
uates of the University of Hawaii or of mainland collets. ^ Pour em¬ 
ployees have had extension e^^erience in the States. Entire salaries 
and all expenses of the staff, mcluding the county extension agents, 
are paid by the University of Hawaii and the Umted States Depart¬ 
ment of Agriculture. The home-economics extension work is done 
through home-demonstration clubs, and the agricultural work through 
individuals or community and commodity groups. The boys and 
girls^ 4-H extension clubs are identical with the organizations on the 
mainland. 

Character of the Extension Work 

Extension work in the Territory is quite different from the work in 
the States. The two leadmg crops, sugar and pineapples, each sup¬ 
port great research organizations of their own. The sugar-planters’ 
experiment station has an annual budget of $525,000, and the experi¬ 
ment station supported by the Haw’^aiian pineapple canners has an 
annual budget of $350,000. Under the system of corporation farming 
with indentured labor, it is possible for the corporations to put into 
immediate practice the results of research. The effectiveness of this 
system is manifest by the enormous yields and the high-quality prod¬ 
uct. As much as 18 tons of raw sugar and 20 to 30 tons of high-class 
pineapples are produced per acre. The fringe of farming outside of 
pineapples and sugarcane is carried on for the most part on land 
operated under leasehold. The principal agricultural enterprises open 
for extension work are coffee, bananas, rice, fruit, swine produc¬ 
tion, home gardening, poultry, and dairying. There are a few 
ran^-livestock outfits operated on a very extensive scale, such as 
the JParker ranch which has 30,000 purebred and high-grade Herefords. 
This ranch probably has the largest purebred herd of Herefords in 
the world. 

The opportimities for community groups in cooperative organiza¬ 
tions are handicapped by the great mixture of races and people unable 
to understand each other. This is gradually being changed as the 
present generation of young people comes into adulthood. (F^. 48.) 
Even under existing conditions, however, the extension service has 
made a remarkable showing. 

Rat-Control Campaign 

In the Kona region of the island of Hawaii, rats have been a serioi^ 
pest on coffee farms, most of which are operated by Japanese. It is 
estimated that in that region rats take an annual toll of at least 
$100,000. Before the beginning of the extension work this had been 
accepted as something impossiole to be controlled. The county ex¬ 
tension agent in 1929 organized a rat-killing campaign through the 
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boys and girls^ clubs and the campaign accounted for 3,000 rats in a 
very brief period. This was repeated in 1930 and more than 10,000 
rats were disposed of. The estimated saving in a year as a resuJtof 
this campaign amounted to $50,000. 

On the island of Kauai the county extension agent cooperated vnih 
the rice growers. This industry, vrhich was once of considerable im¬ 
portance in the Tenitory, has been rapidly disappeaiiog due to a 
number of causes, among others devastation by the rice borer. Con¬ 
trol methods have been developed through parasites brought in from 
the Orient. The county agent procmed and released these larval 
pai*asites and also instructed growers in the use of light traps. 

While Hawaii has some well-managed range pasture lands, there are 
evidences of overgrazing and the disappearance of native grasses. The 

coimty agents have 
cooperated with the 
large ranches in con¬ 
ducting cooperative 
pasture tests. 

The islands bring in 
from the States alarge 
part of the poultiy 
products consumed. 
There are a few com¬ 
mercial poultry plants 
but most of the poul¬ 
try is raised in com¬ 
paratively small lots. 
The county agents 
have assisted poultiy 
raisers in culling,hous¬ 
ing, economic feed¬ 
ing, and management 
Particularly have 



FIGUBE48.—A girls'4-H Club, meeting \Mth the home-demonstration they helped them in 
agent, Xoiapmo, Hawau Controlling sorehead, 

a terrible disease in the Tropics. Mosquitoes are earners of this 
disease. Above-ground, mosquito-proof Louses are constructed to 
house the chicks until they are well grovm. 

Alost of all, small farmers need organized marketing. The market 
situation in the city of Honolulu is deplorable. There is no standardi¬ 
zation of varieties, and no attempt has been made to control suiplus. 
As a consequence there are frequent periods of glut and of scarcity. 
Alost of the vegetables are grown by orientals and are the varieties 
with which they are familiar. The flavor of these vegetables is not 
relished^ at fii*st by those not accustomed to them. The extension 
service is gradually introducing better commercial varieties. 


Home-Demonstration Work 

Extension work with women also presents imusual difficulties. Very 
rarely do the rural women speak English. They are isolated. There 
is little community or social life. They want their children to be 
American, to eat American food, and to dVess in American fashion, and 
they are jiroud of their advancement in American ways. It requires 
much patience to teach these women, but thej’" amply repay it with 
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affection, earnestness, and faithfulness once their interest is aroused. 
Imagine the lost feeling an extension agent must have in meeting with 
a group of 10 or more w omen when 4 or 5 different languages are spoken, 
not more than 2 of the group being able to speak to each other, and 
perhaps no one able to speak to the demonstrator. Such situations 
must be met. The demonstrations must be simple and tell their own 
story. The lessons frequently must be translated mto 3 Filipino dia¬ 
lects—^Visayan, Tagalo^, and ilocano—each as distinct from the other 
as French from EngliSi; and perhaps also into Portuguese, Chinese, 
Japanese, or Korean. Some of the homes are well furnished (Ameri¬ 
can way) but in most of them there is pathetically little. The home- 
demonstration agents have shown the women how to make ovens out 
of 6-gaUon oil cans, how to make iceless refrigerators and window 
coolers. Often the families do not like American vegetables and can 
not get the orientalyarieties. As a result, far too few vegetables are 
eaten under conditions where they could be produced abundantly. 
The same is true of fruits. Too little milk is used. Orientals are not 
accustomed to it and have to learn to like it. Malnutrition and some 
nutritive diseases exist. Teeth are bad almost universally and sore 
eyes are a common malady. Much health work has been done by 
plantation nurses and doctors, but the extension service has been the 
first to go into the homes and show the women how to cook with their 
emde equipment so that they will like the vegetables. Racial likes 
and dislikes have to be undemtood and observed if progress is to be 
made. Leaders are being found and are developing enthusiasm and 
skQl in demonstration. The older women adhere to the conventional 
dress of their native lands but the daughters ^‘go American^' and are 
as proud of pretty clothes as debutantes and want them ^'made right.’’ 
Clothing work is popular and many of the girls become deft seam¬ 
stresses.^ At the outset much of the extension work with w^omen was 
necessarily individual, but in the past year home-demonstration clubs 
have been organized. Women’s vacation camps have been held during 
each of the past two years and are becoming increasingly popular. 
The women take kindly to games and folk dances and nothing so 
quickly breaks down racial aloofness and bashfulness as playing 
together. 

Boys and Girls’ Club Work 

Boys and girls’ 4-H extension clubs are popular. The children of all 
races like these clubs and^ here there is no language difficulty, as the 
young people speak English. It is an inspiring sight to witness the 
enthusiasm of these clubs, made up as some of them are, of native 
Hawaiians, Chinese, Japanese, and Portuguese, all repeating the club 
pledge in unison and giving the salute to the flag like the real Ameri¬ 
cans that they are. There are club camps and picnics on each of the 
islands and the clubs hold their regular monthly meetings^ the children 
being very punctilious about their parliamentary practice. For the 
last two years there has been a big Territorial 4-H boys and girls’ 
club camp at the University of Hawaii. During the year 1931 the 
various clubs earned sufficient mon^ to pay the expenses of their own 
delegates to the Territorial camp, Theclubsareof much thesame kind 
as on the mainland, though there are a few that are peculiar to the 
islands, such as coffee, taro,^ frog, and banana clubs. The frog club has 
become quite popular, as it is a source of ready money. The chief 
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drawback to boys and girls^ 4-H extension clubs is that the children 
are employed in the canning factories and the fields duiing school 
vacations; also, among the Japanese, who compose the largest racial 
group, the children do double school duty. After the public schools 
aremsmissed, Japanese children then go for a similar period to Japa¬ 
nese language schools. In spite of this, however, the children of this 
race make up a considerable part of the club enrollment, due to their 
ambition for education and advancement. In 1929 an island-born 
Japanese boy represented Hawaii at the National 4-H Club Camp in 
Washington, D. C. He was accompanied on his trip by a Chinese 
coimty agent. In 1930 there were 1,664 boj^s and girls enrolled in 
clubs. 

William A. LLOYD,jErteu 62 on Service. 


F arm Buildings Should A good paint job is the best insurance 
Be Repainted Before against the necessity of early repaint- 
Wood Weathering Begins ing. Use of inferior paint is poor 

economy. It is hard to distinguish 
between good cheap paints and poor ones, and the cheap paint must be 
applied more slrilfulfy if it is to mve the best service, raints of dark 
color are cheaper and more durable than white or light-colored paints 
of equal quality. 

Good workmanship is even more essential than good paint. Stingy 
application saves pamt at the expense of durability and appearance; 
uneven application is fatal to both. 

The first important change in a new paint coating is the collection of 
dirt. Discoloration is most conspicuous on wliite and light-colored 
surfaces and least noticeable on dark colors and gra;;rs. ^ If pride in the 
appearance of his dwelling decides the owmer to repaint it at this stage, 
one coat of paint every two or three years will be enough. 

If the coating does not become dii*ty^ enough to call for repainting, 
there may be a fading of the color, noticeable fii’st on that part of the 
house or"bam most exposed to simlight. The coating is no longer 
glossy, and when the finger is rubbed over it, a challdilce powder comes 
off. Fading is most pronounced in paints of light coloi-s containing 
large amounts of white pigment, with a smaller amount of coloring 
pigment. 

Even after paint has faded considerably, repainting is not yet neces- 
saiy except where looks are the first consideration. But it is time to 
watch closely, because more serious changes may soon set in. 

Perhaps the next change is a flaking or tearing loose of small pieces 
of the coating, leaving the wood beneath bare. It is now high tune to 
repaint. Do not wait for the flaking to leave m‘eat area s of wood bare. 
It is hard to pamt such a surface satisfactoriLiy, and there is risk that 
the new coating vdll soon fail, (Fig. 49.) 

An Early Sign of Aging 

In many paints an early sign of aging is the formation of tiny inter- 
lacii^ cracks in the coating. If on loolang very closely you can see the 
wood beneath the cracks, or small yellow spots of iron rust over the 
nail fastenings, the coating no longer keeps the moisture out effec¬ 
tively, and the time has come to repaint. 
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In wood weathering, the most serious form of damage to a paint job, 
larger cracks become visible, running parallel to the grain of the wood. 
An occasional board is found to be cupping outward, leaving a gap 
between it and the 
board below, or pull¬ 
ing loose slightly at 
the joint with the cor¬ 
ner board, In a badly 
neglected or aban¬ 
doned house the 
boards become rough- 
ened, curled, and 
cracked like dead 
leaves, and no painter 
coidd put a decent 
coat of paint on them. 

Flaking coatings 
can be restored byre¬ 
painting, but wood 
that is roughened and 
twisted by weathering 
can not be repaired 
so easily, and it is 
dangerous to post¬ 
pone repainting, after 
the appearance of 
signs indicating that 
the coating no longer 
protects the wood 
adequately. 

Repainting the bam 
will usually be post¬ 
poned a year or two 
after repamting the house, but it should not be deferred until the 
structure is flying distress signals. 

F. L. Browne, Fore&t Prod'ucts Laboratory, 



Figube 49.—Many a building appeumg to be yell painted, as the 
b'lrn in A, on closer inspection y lU be found to have a paint coat¬ 
ing that no longer gi\es protection, as is illustrated by the close-up 
B, of the same bim 


F armers* Account Books, The importance of preserving farm- 
Diaries, Etc., Are Often ers* account books, diaries, letters, 
Valuable Research Aids and reminiscences for the use of re¬ 
search workers is being realized 
increasingly. Of similar significance are country-store account books, 
mill records, old farm periodicals and rural newspapers, pamphlets, 
reports and programs of agricultural societies, and pictures of all 
phases of rural life. These commonplace documents of the past are the 
necessary sources of the information used by historians and economists 
in making analyses of our past agricultural and economic life. 

These materials supply research workers vnth. many facts not obtain¬ 
able elsewhere. ^ They furnish data indicating the course of farmers’ 
standards of liviog; they show the influence of the competition of vari¬ 
ous agricultural sections, the changing conditions and wages of farm 
labor, the ups and do^\^ls of various systems of farm management, and 
the trends of crop acreages. They afford figures on the cost of lerti- 
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lizers, machinery, twine, and other snpijlies and mformation on yields, 
disease epidemics, the dates of the introduction of new varieties 
and breeds, and new cultural practices. The countiy-store records 
throw light on the spread between rural and city prices and the chang¬ 
ing margin betw^een the cost and selling prices. Notable examples of 
what can be done with this type of price data are Arthur G. Peterson’s 
Historical Study of Prices Received by Producers of Farm Products m 
Yii'ginia, 1801-1927, issued as Virgima Agricultural Experiment Sta¬ 
tion Technical Bulletin 37, and the Maryland Agricultural Experiment 
Station Bulletin 321 by Roger F. Hale on Prices Paid for Maryland 
Farm Products, 1851-1927. Pamphlets and reports of agricultural 
societies are indispensable if we are to have accurate accounts of the 
part these organizations took in political movements, the contribu¬ 
tions they made to the social side of rural life, and their attempts at 
cooperation. ^ ^ j . 

The analyses by agricultural economists and historians offered to 
us in the form of articles, books, and bulletins have been listed in a 
Bibliography of the History of the Agriculture of the United States, 
issued by the United States Department of Agriculture as Miscella¬ 
neous Publication 84. These various studies show us how the present 
agricultural and economic conditions came about; they emphasize 
our agriculture as a result of development. They afford perspective, 
that is, a realization of what are the more permanent and what the 
more accidental and transient elements of present-day conditions 
Reading them broadens our sympathies, steadies our judgments, and 
enlarges our experiences. 

Preservation and Use of Materials 

Various organizations have taken, and are taking, steps to preserve 
these materials from which the histoiy of American agriculture may 
be written. Nearly all of the State historical societies and commis¬ 
sions have done something, and a few of them, have done notable 
work in this direction. The Department of Agriculture, through its 
Hbrary and the division of statistical and historical research of its 
Bureau of Agricultural Economics, is cooperating with the Agricul¬ 
tural History Society in developing an agricultural-history collection 
as the national center of research in tl^ subject.^ Gifts and informa¬ 
tion concerning the location of materials for this collection are wel¬ 
comed. The Business Historical Society with headquarters in the 
George F. Baker Library, Soldiers Field, Boston, is actively collect¬ 
ing and promoting the preseiwation of business records, including 
faim records. The McCormick Historical Association in Chicago has 
gathered several hundred thousand items. The University of Vir¬ 
ginia and the College of William and Maiy are assembling materials 
pertaining to Virginia. ^ At the University of North Carolina, J. G. de 
Roulhac Hamilton is directing the development of a national south¬ 
ern collection. The University of South Carolina has interested itself 
in the records of old plantations, and E. Merton Coulter of the Uni¬ 
versity of Georgia has a notable collection of about 6,000 similar 
documents. The agricultural colleges of Cornell University and the 
University of Wisconsin are utilizing many old farm, mill, and cream¬ 
ery records in long-time price studies. The State Historical Society 
of Wisconsin and the Alinnesota Historical Society have a consider¬ 
able number of farmers’ diaries and similar documents. In the South- 
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west, T. C. Richardson, field editor of Farm and Ranch, is head of a 
committee of the Texas Agricultural Workers' Association which is 
gathering and indexing material bearing on the agricultural, social, 
and economic development of Texas, (Fig, 50 ) 

/^ 3 / 



Most Useful in Historical Collections 

Having indicated the utility of these materials as sources of informa¬ 
tion on our a^icultural life, it is hardly necessary to plead that they 
be given to historical collections. To preserve them is to show grati- 
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tud.e—an appreciation of the generation whose labors are therein 
recorded. It is also doing a great seiwice to research workers, for 
they can use them to significant advantage. While the materials may 
possess a certain value to their ownei-s, their perpetuity should not be 
menaced by failure to take steps to pi-eserve them from destruction 
by fire and other disasters. It is hoped that readers of tUs article 
who have or know of materials of the kind here discussed will aid his¬ 
torical and economic research by griT^g them to hLstorical collections 
or depositing them with such collections. There they will be classi¬ 
fied, filed in fireproof cases, and made forever accessible to research 
workers. 

Everett E. Edwards, Bureav of Agricultural Economics. 


F arm Prices and Incomes The general depression of 1930 and 
Reflect Business and 1931 is one of many that have almost 
Financial Conditions periodically maired the industrial and 

agricultural^ progress of the United 
States. Most farmers remember the previous major depression of 
1920-21 when prices of farm products fell drastically and left many 



PCAAsoviaa leaaBUPtAuoriAamsTAnvH^ sjoroosre ^ootu jauesMoex basloom v toca.,^an tprao 
aa MSTocMs ocr / asa joaATC 'Mjt nozx lata as at a* wofx /Aa notm u'jhh.e bow i 

pftoovr OH) last tooats 


Figure 51 —The business depression of 1030-31 is one of many that have m<irked the industrial and 
ogricnltural progress of the Umted States. Like those of the ISTD’s, 1890's and 1920-21, it is charac- 
terized by a drastic dechne in commodity pnces, both agncultuial and nonagricultural 


with debts incurred during the hopeful prosperous years of 1918-19. 
Others may remember the business depression after 1893 when prices 
fell to abnormally low levels, leaving farmers stranded with high debts 
and expenditures. And a few may recall the protracted decline 
in prices during the long depression after 1873. Many other depres¬ 
sions (fig. 61) nave intervened between these major ones but these 
three were more nearly like the present one in that the greatest dam¬ 
age done to agriculture came as the result of great reductions in farm 
prices and in farm incomes. 
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Between June, 1920, and June, 1921, the level of all farm prices in 
the United States was reduced by more than one-half (from 234 per 
cent of pre-war prices to 110 per cent). Between October, 1929, and 
OctoW, 1931, they were again reduced by more than one-half (from 
140 per cent of pre-war prices to 68 per cent). In this depression as 
in the others the falling prices made farm mortgages, other debts, 
farm taxes, and even current operating expenses additionally burden¬ 
some. 

The effect of the business depression is readily seen in the gross 
income from the total agricultural production of the three seasons 
1929,1930, and 1931. For the production of 1929j when the coimtry 
was generally considered to be in a state of prospenty, with very little 
unemployment and nearly everybody happy and hopeful, farmers re¬ 
ceived a gross income of $11,900,000,000. In 1930, the total farm 
production was about 2 per cent less than in 1929, but prices, instead 
of being higher as they normally are for smaller production, feE sharply 
as the 1930 depression developed here and abroad. The result was 
that farmers received only $9,300,000,000 for a smaller volume. In 
1931, the total production was somewhat larger than that of 1930, but 

{ >rices, still affected by the business depression, continued to still lower 
evels greatly out of proportion to the larger output of such cash 
crops as cotton, com, and potatoes. Consequently gross farm income 
was further reduced from $9,300,000,000 in 1930 to $6,900,000,000 in 
1931. The redriction in two years amounted to more than 40 per cent. 

Certain Expenses Lower 

Part of this decline in gross income in 1930 was offset by somewhat 
lower prices of farm supplies and fann labor, hut farm taxes and inter¬ 
est on farm debts remained practically imchanged. The effect was an 
abnormally low net income barely sii£B^cient to reward the average 
farmer for the physical labor he and his family' put into the 1930 pro¬ 
duction. He received practically nothing for his capital or for man¬ 
aging the farm. During 1931, prices of goods bought by farmers fell 
still more. Farm wages also declined again as more city people joined 
the ranks of the jobless, some of them seekit^ jobs on farms. But 
taxes and interest remained practically at their previous high levels. 
Consequently the 1931 returns from agricultural production were in¬ 
sufficient to give the average farmer either an adequate reward for 
his labor or for his capital. In this respect the 1931 business depres¬ 
sion treated farmers even worse than did the 1921 depression. 

Specific Results of the Depression 

What are some of the specific ways in which the 1930-31 business 
depression here and in other countnes registered itself in lower farm 
prices and in lower net farm incomes? In the case of cotton the 
reduction in industrial activity which set in after June, 1929, was 
accompanied by a reduction m the domestic mill consumption of 
cotton. (Fig. 52.) This reduced industrial demand, together with 
similar developments abroad, brought about an accumulation of un¬ 
used cotton, and a drastic drop in the price of raw cotton from 17.9 
cents per pound in June, 1929, to 7.7 cents in June, 1931. By this 
time much of the cotton goods in retail stores had been consumed, 
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and prices had fallen so low that mill consimiption of cotton here and 
in other textile centers increased. For similar reasons cotton con¬ 
sumption expanded during 1921 while business in general was still 
depressed. The favorable growing season of 1931, however, improved 
crop prospects and more than offset a 10 per cent reduction in cotton 
acreage. By October 15 the farm price of cotton had fallen to 6.3 
cents per poimd, the lowest in over 30 years. 

The consumption of tobacco was also materially affected by the 
decline in industrial activity. For example, in recent years it has 
been usual for cigarette consumption to increase anywhere from 
3,000,000,000 to 13,000,000,000 cigarettes per year depending on the 
condition of business in general. (Fig. 52.) But in 1930, for the 
first time in many years, there was practically no increase and in 1931, 
as business conditions became still more depressed, cigarette con¬ 
sumption actually fell below that of 1930 by about 4,000,000,000. 
This failure to make the usual expansion in cigarette consumption in 
1930, and the actual decrease in 1931, together with reduced demand 
in other uses of tobacco, were of course reflected in lower prices of 
tobacco received by the grower. 

For somewhat similar reasons producers of food products received 
lower prices in 1930 and 1931 than in 1929. Among the food com¬ 
modities we find some instances where the effect of the depression was 
to curtail consumption. In others, prices fell because consumers, 
though purchasing the same quantities, were unable to pay as much 
as formerly. In the case of butter, the reduced purchasing power of 
consumers in the fall of 1929 brought about an accumulation of storage 
holdings which helped to bring about very low prices in the winter of 
1929-30. ^ (Fig. 52.) Meat animals serve as a good illustration of 
commodities the prices of which fall because consumers, while con¬ 
tinuing to take about the same quantities, are unable to pay as much 
as formerly because of reduced mcomes. During the past 11 years 
there has therefore been a fairly close relation between food prices in 
the United States and business conditions as reflected in factory pay 
roUs. (Fig. 52.) 

Price Changes and the Business Situation 

The prices of foods which are largely sold in the domestic markets 
and the pm’chasing power of domestic consumei’s as indicated by 
factory pay rolls, both experienced the boom of 1920, the great depres¬ 
sion of 1921, the recovery of 1923, and the two cyclical fluctuations 
between 1924 and 1930. In 1923 food prices failea to rise as much as 
the recovery in the business situation warranted, but this failure was 
the result of burdensome supplies of food products. Another differ¬ 
ence occurred in 1927 when factory pay rolls reached their low point 
a few months after food prices did. The greater general rise in these 
food prices since 1924 than that shown by factory pay rolls is due to 
the marked advances in beef prices due to a shortage of cattle, the 
peak of the beef-price cycle occurring in the last part of 1928. In 
spite of these differences, however, there has been a very definite 
reflection of the ups and downs in business and of the accompanying 
fluctuations in the wholesale prices of foods in the United States. 
Evidently wholesale dealers pay farmers more or less depending on 
the state of business. 
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The ability of dealers in the wholesale markets to pay more or less 
depends, of course, on what they in turn are able to sell their wares 
for in the retail markets. This does not, however, mean that there is 
an exact correspondence between variations in wholesale and retail 
prices. Sometimes several weeks or months may elapse before prices 
on the retail markets are advanced or lowered in response to business 
conditions which have already affected wholesale prices. This was 
true in the fall of 1930 when butter prices to consumers were reduced 
some time after the reductions in the wholesale price, and a similar 
lag of retail prices after wholesale prices appears to exist in the case 
of meats. This failure of retail prices to show a response to business 
conditions as soon as wholesale prices do, may be due to the fact that 
retailers are more reluctant to vary their prices and that consumers 
can often continue to pay or continue to obtain credit for some time 
after their earnings have been reduced. 



The ways in which business affects wheat prices are not as clear as 
in the case of other food products. More than those of many other 
commodities, w^heat prices are determined by world conditions as well 
as domestic. Being more of a necessity, wheat is less subject to 
variations in demand than ai*e other farm products. In the business 
depression of 1920-21, wheat prices fell as did practically aU prices 
and then continued at low levels until the 1924 shortage lifted them 
above the general price level. Between 1924 and 1929, their tendency 
has been downward, with some interruptions due to variations in 
domestic and foreign supplies. Taking mto account domestic sup¬ 
plies and foreign demand for United States wheat, the average price 
received by growers for the 1929, 1930, and 1931 production was con- 
dderably less than they would have received had there been no breaks 
in the stock market since September, 1929, no business recession, and 
no general world-wide decline in commodity prices. That difference 
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is represented by most of the gap between the faim price of wheat in 
October, 1929, $1.12 per bushel, and a price of only 36 cent«; per 
bushel in October, 1931. 

Disparity Between Income And Outgo 

From the farmei's’ standpoint, the gi'eatest hardship that is created 
by major industrial depressions is the wide discrepancy between prices 
received by farmei’s and the prices paid by them, the naiTowung of the 
gap between income and outgo. When prices were reduced by nearly 
55 per cent in a period of only a year during the 1920-21 depression, 
the prices of goods bought by farmers for production purposes fell 
from 192 per cent of pre-war levels (in December, 1919) to 142 per 
cent (in December, 1921), a decline of about 25 per cent. Farm wages 
declined from 239 percent (of pre-war levels) in 1920 to 150 in 1921—a 
drop of 37 per cent. Taxes on farm property actually advanced from 
155 per cent of pre-war levels in 1920 to 217 per cent in 1921 or an 
increase of 40 per cent at a most inopportune moment. 

The 1930-31 depression has again widened the disparity between 
certain farm costs and farm receipts. During the 2-year interval 
between October, 1929, and October, 1931, when farm prices were cut 
in half and gross returns were reduced by about 40 per cent, prices of 
commodities used in farm production declined from 146 per cent of 
pre-war levels to about 123, or about 15 per cent. Farm wages, as in 
the 1920-21 depression, again declined more than the prices of com¬ 
modities used in production, the decline in this case being from 174 per 
cent of pre-war levels to 113 per cent, or a drop of 36 per cent. But 
taxes on farm pi'operty, which reached a post-war peak of 267 per cent 
of pre-war levels m 1929, remained practically unchanged as prices of 
most commodities and seiwices fell. The total farm-mortgage debt 
during the 1930-31 depression was also greater than during the 1920-21 
depression and this has meant a greater drain on shi*unken faim 
receipts. It is the failure of these and other cost items to contract 
when receipts are being halved by financial conditions and decreased 
demand, and the necessity of keeping the farm inmning, that leave the 
average farmer with no net income for his capital and labor during 
periods of industrial depressions. 

L. H. Bean, Bureau of Agricultural Economics. 


F ire Control Motorized Suppression of forest fires is beginning 
in the Lake States to reflect the increasing use of the gaso- 
Forest - Land Area line motor. Fire fighters no longer rely 

entirely upon man power and hand tools. • 
The Lake States, having relatively smooth topography, a large mileage 
of roads, and numerouslakes and streams, favor the use of such motor- 
driven equipment as trucks, tractors, and pumps. 

Fire fighters travel mainly with trucks. The single fire guai-d or 
smoke-chaser may use a light car with a “ pick-up body. It will carry 
from one to four men besides himself, and tools for the party. Tools 
commonly include shovels, axes, a 5-gallon hand pump equipped with 
shoulder straps, water pails, and perhaps an extra supply of water in 
lO-gaUon cans. 

100446®—32-14 
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Where I'oads are good, or a larger crew is required for initial attack, 
l)<-ton trucks are used. These trucks carry 5 to 10 men, and tools for 
t\\ice as many. They transport 100 gallons of water or more, a power 
pump and hose, saws for felling snags, a plow, food, mess equipment, 
and blankets. A type used in the national forests of the Lake States, 
and by the State of Minnesota, has compartments in both sides of the 
body, to separate such unmixable articles as axes, emergency rations, 
and gasoline. The trucks are customarily painted a bright red like 
city fire trucks. 

Speed of Attack All-Important 

Speed of attack is all-important and good roads enable fire fighters to 
reach many fires while they are still small enough to be easily con¬ 
trolled. But motors afford power, as well as speed. Where water is 
plentiful motor-driven pumps often do work impossible for men with 
hand tools. 

An e^ecioUy promising unit for checking fires is the tractor and 
plow. Even in heavy going, where several men must clear out fallen 
trees to let the tractor through, this unit will still build control line 
faster and better than the same number of men could with mattocks 
and shovels. 

Fire control is greatly facilitated by previously prepared fire breaks, 
cleared to mineral soil. Where such breaks are parallel to roads the 
discarded cigarettes of careless driveis fall where there is little or no 
inflammable vegetation. By using powerful tractors and gradeis the 
cost of building such ffee breaks is reduced below that of work done 
with plow and disk. 

These developments probably presage many others which will grad¬ 
ually be substituted for hand labor in the struggle for more adequate 
fire control. 

Crosby A. Hoar, Forest Service, 


F lies Aid Surgeons in The common blowflies have generally 
Combating a Persistent been regarded as pests, or at best only 
Bone Disease of Man as scavengers. Kecontly, however, 

they were made to serve a useful pur¬ 
pose w^hen the late Wm. S. Baer, a noted bone surgeon connected with 
Johns Hopkins University, introduced the blow’fly maggot into suigery. 

The story of how Doctor Baer began to use maggots in the treat¬ 
ment of osteomyelitis, a grave bone disease from wmeh about 10,000 
Americans are suffering, is exceedingly interesting. During the World 
War, Doctor Baer, w'ho w as a surgeon with the expeditionary forces, 
noted the condition of tw-o soldiers who had been severely wounded 
and had lain on the battle field for nearly a week. The w’’ounds of 
these soldiers were full of maggots, but when they were cleaned out 
the STirgeons were impressed with the freedom of the wounds from 
infection. The men recovered with unexpected rapidity despite their 
long e:^osure and haiTowing experiences. On the other hand, high 
mortality occurred among other men, suffering from similar w^ounds, 
who were promptly admitted to the hospital and given the best surgi¬ 
cal treatment then known. About 10 yeai^s later Doctor Baer de¬ 
cided to try putting his findings into practice. Some cases were 
chosen wrhich were not healing well after operation and a number of 
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common blowfly inaggots A^ore introduced. The re‘=mlts wei’e reiy 
encouraging. Doctor Baer soon decided that he mast make sure that 
the larvae used in wounds were free from dangerous germs, lie also 
found difficulty in having an abundant supply of laivae available at all 
times, especially during the \\ inter. 

Entomologists Aid in Producing Aseptic Maggots 

The suggestions of entomologists were of value in the early develop¬ 
ments, and later a number of entomological problems were undertaken 
by the^ Bureau of Entomology in co¬ 
operation with Docter Baer, his as¬ 
sociate Miss E. Knight, and other 
surgeons who had adopted this meth¬ 
od of treating osteomyelitis. As a re¬ 
sult of this work a very satisfactory 
method has been developed for pro¬ 
ducing maggots that are free from 
disease organisms. This method in¬ 
volves soaking^ the Ay eggs in a 
disinfectant which will kill the germs 
but \yill not prevent the normal 
hatching of the eggs. The larvae are 
reared on sterile food in steiile con¬ 
tainers. The food chosen is not A ery 
nutritious and therefore keeps the 
larvae healthy \nthoui causing them 
to grow much. In this way they 
may be kept for several days and 
then, while still small, be transferred 
to a wound. (Mg. 54.) In the mean¬ 
time, to determine whether any germs 
have escaped the sterilizing process, 
a culture is made from each lot of 
larvae and any lot which shows con- 
taminationisdiscarded and therefore 
never reaches the suigeoii. As an 
additional safeguard against dai^er- 
ous organisms, the flies that lay the 
eggs are themselves reared from 
steiile eggs and are fed steiile water 
and clean food and kept under rea¬ 
sonably aseptic conditions. 

The effect of this artificial type of 
food on productivity and vitality of the subsequent generations is being 
studied. Investigations are also being conducted to determine what 
foods are best for the laiwse, the sunshine req[uirements of the flies, 
and the conditions of tempcratui*e and moisture which give best 
results. In this \vork, quite contraiy to usual desires with reference 
to insect pests, high productivity and maximuni vitality are sought. 

Another problem wdth which the entomologist, as well as the sur¬ 
geon, is concerned, is the manner in which the beneficial results are 
brought about bv the maggots. The present indications are that the 
maggots not only eat away the dead and diseased tissue, leaving 
the healthy tissue, but also in some way chock the multiplication of the 








Fioure S4 —.a. mass of sterile maggots m a 
sterile bottle, ready to be removed and 
placed in w ound by the surgeon 
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disease germs in the tissues and permit normal healing. To aid in 
clearing up this problem a more complete knowledge of the physiology 
of the maggots is being obtained. It is barely possible that this infor¬ 
mation can be used in the production of a substance wliich can be 
apphed to the ounds and that we can thus avoid introducing the 
live maggots. 

The work thus far done indicates that any one of several species of 
our common blowflies may be used in the treatment of osteomyelitis. 
Those most commonly employed now are the black blowfly and one of 

the green-bottle flies, 
known scientifically 
as Phormia regin a 
Meigen and iMcilia 
sericata Meigen, re¬ 
spectively. These 
species are sometimes 
pests of livestock, as 
they infest soiled 
wool on sheep. Just 
what species of blow¬ 
fly will be most effec¬ 
tive has not been de¬ 
termined, but the 
ease with which the 
green-bottle fly can be 
reared and handled 
makes it a favorite 
in most laboratories. 

The facts that the 
larvae of a certain 
species of blowd^, 
the screw-worm ny 
{Cochliomyia ^ maceU 
latia Fab.), is a de- 
stiuctive pest of live¬ 
stock in the South¬ 
west and that numer¬ 
ous cases are on rec¬ 
ord in which it has 
attacked man have 
led many people to 
fear the maggot treatment of osteomyelitis. There is no danger of 
such destructive effects, however, if the screw-woim fly is carefully 
avoided. 

For the production of larvae for the surgeon, the flies are confined in 
cages in cabinets in which the temperature is kept fairly constant at 
about 80° F. and the hunddity at about 50 per cent. (Fig. 66.) The 
air is circulated by means of a small fan. The flies are fed sterile sugar 
water and ripe banana, or a mixtiue of honey, yeast, egg, and water, 
although considerable range in diet is possible. At frequent intervals 
a small piece of clean lean beef is supphed and on this che flies lay their 
eggs. (Fig. 56.) These eggs are removed and treated with a disin¬ 
fectant as described, if they are to be used by the surgeon. If they are 
to produce breeding stock they are put on a piece of meat and kept in 
a warm ventilated cabinet until mature. The maggots reach full 
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^owth in about five days and ctqmI a^\ay fiom the food to pupate. 
The maggot container is then put in a larger one containing sand or 
sa’w dust, and in this the lan-se pupate. The adult flies emeigein about 
a week and aie put in 
the gauze-covered 
cages for further use. 

Maggots Thoroughly 
Clean Out the Wound 

In following Doctor 
Baer's method the sur- 


R 



A large incision is made, 
the dead and diseased 
bone is removed as 
thoroughly as possible, 
and a dressing is ap- 
ilied. A few" days 
ater, when bleeding 
has ceased, this dress¬ 
ing is removed and a 
number of maggots are 
introduced. (Fig. 57.) When these maggots become full growm they 
aie w ashed out and, either immediately or a day later, another lot of 
maggots is put in This tieatment is continued until the wound is 


Fiolee 50 —Clusters of eggs laid on a piece of meat. The eggs are 
ready to be removed and stenhzed 



Future 57 —A n open wound in upper leg, showing maggots feeding upon the dead bone deep in the w ound 
The mset is an enlarged portion of the wound and ^ows the maggots, about life size, closely packed 
t<^ether and feedmg with heads downward This is typical of their manner of feedmg in deep w oundb 

nearly healed. After the larvae are introduced a cage with sponge-coz’k 
sides and a screen top is usually applied with adhesive tape to keep the 
larvae from escaping. They must have air and not too much fluid in 
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the wound. This means that the wound must be kept open and the 
surplus discharge drained off. ‘VMicn. the larvae are first introduced 
the wound is sw arming w'ith germs, which, however, decrease rapidly 
in the presence of the maggots. The healing is accomplished usually 
in a few w^eeks, and the scars reuiaining are much less conspicuous 
than those caused by other methods of treatment. 

RecuiTences of osteomyelitis are ordinarily very common. Some 
patients suffer for yeai's'and many operations are necessary. The 

S ots, however, appear to clean out the w’ound so thoroughly as 
y to prevent recmrences. 

Despite its repulsive features, the Baer method is being widely 
adopted. At the present time more than a score of hospitals in various 
parts of the country are using it with satisfaction. 

Although osteomyelitis is the only disease in which this treatment 
has been thoroughfy tried, there are in<hcations that it may serve a 
useful purpose in the treatment of other suppurating lesions in both 
man and animals and perhaps may benefit cases of tuberculosis of the 
bone, if complicated with other infections. When we think that thou¬ 
sands of patients are affected by osteomyelitis and that a large percent¬ 
age of them are children, we must conclude that the blowfly is a real 
benefactor of man. 

F. C. Bishopp, Bureau qf Entomology. 


F ood and Drugs Act’s Few people think of Uncle Sam as a 
Requirements Apply to buyer of foods. Itistrue,how^ever, 
U. S. Government’s Buying that the Army, Navy, Veterans’ 

Administration, and other branches 
of the Federal service annually feed thousands of persons and spend 
nuUions of dollars for food. And it is essential to assure a clean, safe, 
and proper food supply and to obtain maximum value for the enor¬ 
mous expenditure of funds. To do this requires rare judgment and a 
background of fundamental knowledge of the various foods pur¬ 
chased—and their number is legion. Specifications must be drawn 
with great care so that the food purchased will be suited to its intended 
puipose, and the food delivered must be rigidly examined as to con- 
lormity to the specifications. The Department of j^riculture assists 
in this purchasing w'ork, acting in an advisory capacity and inspecting 
sanmles. During the past fiscal year 4,426 samples of Government 
food supplies w'ere examined in the Washington laboratories of the 
Food and Drug Administration. 

How the Government Selects its Food 

Due to the fact that in the official family there is a diversity of class, 
occupation, and geographical location, it is necessary to provide differ¬ 
ent types and grades of food in order that they may be suited to the 
purpose for which they are intended. A prisoner, for example, will not 
get the same food as a disabled veteran. The essential qualifications 
and requhements are fully set forth in specifications drafted by a com¬ 
mittee appointed for the purpose. Copies of the specifications are for- 
w^arded to brokers and manufacturers throughout the country and 
they are invited to submit bids and also samples of the products they 
propose to deliver in fulfiUinent of a possible contract. The samples 
are judged on the basis of the sxiecification requnements, and the con- 
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tract is a-v\"arde(l to the lowest bidder whose product meets the^-e re¬ 
quirements. 

The contract let and the supplies delivered, the question arises; Do 
the goods comply with the specifications and does the quality of the 
deUveiy measure up to that of the saniplc submitted? Practically all 
Government food specifications contain a clause to the effect that all 
deliveries shall conform to the provisions of the Federal food and 
drags act. It is possible, of course, for a commodity to be in compli¬ 
ance with the law and yet be unsatisfactory for a certain purpose. 
This is due to a differentiation in quality of the foods above the legal 
requirements. For example, canned frait is usually graded as fancy, 
choice, and standard, the last grade being the lowest. If the contrac¬ 
tor furnished a grade lower than the specifications called for, a fraud 
would be perpetrated against the Government; but, if the fruit were 
clean, wholesome, and 
praperly labeled, no 
violation of the food 
and drags act would 
occur. 

Often a simple in¬ 
spection—or what the 
analyst terms an or¬ 
ganoleptic test—is 
sufficient to decide the 
matter. Then, again, 
the product can be 
judged only after care¬ 
ful analyses by chem¬ 
ists and bacteriolo¬ 
gists having all the FKiLke SS — V, Minimum permissible fill, enl ire contents occupy but 

a ^ p®r cent of the \ olmne ot the closed can; B, improperly filled can; 

laCllltieS^ 01 mOCiem, entirecontentsflllessthan%percentoflhe\oluineoftheclosedcan 

well-equipped labora¬ 
tories at their disposal. [Many such laboratories are located through¬ 
out the United States. Analyses of food supplies for the Veterans^ 
Administration alone require the constant attention of a coi*ps of 
trained chemists and bacteriologists.^ These supplies include practi¬ 
cally every kiiovui food that comes in a can, besides such staples as 
flour and cereal foods, cocoa, coffee, gelatin, and dried fruits. 

Purpose and Value of Testing Poods 

This brief article will make no attempt to enumerate all the tests 
made to ascertain whether or not the vaiious commodities are in com¬ 
pliance with the specifications. There are a few requirements, how¬ 
ever, whi<‘h desers^e special mention. For example, the Government 
insists that canned-goods containei's be well filled with food, a require¬ 
ment made by the food and drugs act. Foods are frequently adulter¬ 
ated with w’ater. Water is a cheap adulterant, costs money to trans¬ 
port, and the law demands that its use be held to the mininiTxm neces- 
saiy for proper packing. So canned goods are carefully checked for 
the flu by the measuring of the head space, that is, the distance from 
the top of the can to the food level, and by di’aining the contents of the 
can on a screen of specific dimensions for a definite length of time. 
With price and quality approximately equal, it is ob\ious that a sav¬ 
ing results to the Government only when well-filled containers are 
accepted. 
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Fat is the valuable constituent of cocoa. Cacao fat has food value 
and its monetary value far exceeds that of the other constituents of 
cocoa. Breakfast cocoa must contain not less than 22 per cent of fat, 
and department chemists see that this requirement is met. In many 
cereals and farinaceous products protein plays an important pa^, and 
here again the chemist assures himself that tne protein content is what 
it should be. 

As already said, the direct piupose of the testing of foods is to enable 
the Government to buy clean, wholesome food of the grade and quality 
desired, at reasonable prices. The effects of this work are, however, 
far-reaching, fanners and the food industries, as producers, being bene¬ 
fited. How is the fanner helped? The Federal food and drugs act, the 
power which motivates this work of testing Government food, reqwes 
a weU-fiJled can. This necessitates the production of large quantities 
of raw materials, requiring a correspondingly greater demand upon the 
fanner for his products. The well-filled can increases buyer confi¬ 
dence, increasing the volume of business done in food commodities. 
And, while the general consumer gets no direct benefit from the efforts 
of the Government to protect food purchases for its own chaises, he 
does derive benefit from the law under w'hich all Federal food pur¬ 
chases are made. And that law is designed to improve the chances of 
all buyers of receiving w’hat they e^ect to get for their money, namely, 
a well-fiOiled can of \raolesome iood, honestly labeled. 

Sumner C. Howe, Food and Drug Administration. 


F oreign Coimtries Adopt Agrarian relief has been an impor- 
Variety of Subsidy Plans tant economic concern of many 
for Agricultural Relief foreira governments during the 

decade since the war, but especially 
since the beginning of the world crisis in 1929. Kclief measures have 
been of two general types. One type has sought to lower production 
and marketing costs. Improvement of credit facilities, tax relief 
measures, reduction of transportation rates, mo vision of better storage 
facilities, etc., are illustrations of this type. The other type has sought 
to increase the gross income of the farmers by increasing the prices of 
farm products. On the whole this latter type has been distinctly the 
more important, and in this categorj- measures regulatu^ internal and 
external trade have been of outstanding significance. In the present 
brief survey, attention will therefore be confined mainly to these latter 
measures. 

Import Restrictions 

During the last few years there has been a striking increase in the 
number and variety of import restrictions designed to increase prices 
in the home market for the benefit of domestic producers. These have 
included not only increases in tariff duties but also the employment of 
more direct fonns of restrictions, such as import contingents', govern¬ 
ment licensing systems, and milling quotas. The system of Tnilling 
quotas, which involves the establishment by law of stipulated mini¬ 
mum percentages of home-grown grain that must be used in domestic 
millin g, has come into particular prominence during the last year or 
two. 
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What has happened with reterenoe to wheat affords perhaps the best 
illustration ot the rise of import barriers. Since January, 1930, the 
tariff rate on wheat in Gei-many has lisen from 42 cents to $ 1.62 a bushel; 
in Italy, from 74 cents to $1.07; in France, from 63 to 85 cents; in Aus¬ 
tria, from 11 to 55 cents; in Greece, from 40 to 55 cents a bushel, and 
so on. But these additional duties tell only part of the story. German, 
French, and Italian millers are required by new milling regulations to 
use chiefly domestic ■« heat in their flom, so that the actual tariffs im¬ 
posed on such wheat as is permitted to enter assmne a secondary im¬ 
portance. Other countries, namely, the Netherlands, Sweden, Czecho¬ 
slovakia, Greece, Estonia, Latvia, Peru, and Luxemburg have been 
employing this same device. More receritly the British Government 
has announced its intention of establishing such a quota for home¬ 
grown v heat. 

The only countries which do not impose duties on wheat are Great 
Britain, the Irish Free State, Demnark, the Netherlands, Norway, and 
Belgium, and the last three of these impose other import restrictions 
designed to achieve the same ends. In a number of the importing 
countries, such as Sweden, Norw’ay, Switzerland, Spain, South Africa. 
Estonia, and Latvia, there is direct price-flxiag and rigid governmental 
control of imports m support thereof. Therehave been temporary re¬ 
laxations of import restrictions when domestic supplies were near ex¬ 
haustion; but in general these foreign governments have assured theii* 
domestic producers a greatly preferred position in the home markets. 

Wheat Restrictions Typify the Trend 

What has happened with reference to wheat typifles the trend for all 
amculture. Immediately after the w ar there was a brief period during 
\mch the severe war-time restrictions on trade in agricultural products 
in Europe were somewhat abated and this was followed by a period of 
increased protection. Until 1929, this protection had for the most 
part taken the form of tariff increases which did not raise agricultural 
tariff levels much above those that had prevailed prior to the war. 
Since the collapse of world prices in 1929, however, the restrictions on 
imports have rapidly tightened. In Germany, the duties on cereals, 
meats, and other farm products have been increased several times. 
In France, Italy, Switzerland, Spain, Portugal, Chile, Mexico, Cuba, 
CanadiL and in many other coimtries, there have been more or less 
comprehensive upwai'd revisions of the duties on agriculttu’al prod¬ 
ucts, and in many of these countries other forms of restriction as well 
have been applied. Even Great Britain has imposed new restrictions 
on imports of foodstuffs and has announced her intention of extending 
them further. 

Aids to Exporting Industries 

A great variety of measures has been employed to place the agricul¬ 
ture of exporting countries on a more profitable basis. Some of these, 
such as the intematioual sugar a^eement, have been designed to limit 
world ^orts and thus to raise we entire level of world prices. Even 
more directly restrictive, but applying to only a single country, is the 
Egyptian Government’s limitation oi cotton acreage. Under recent 
decrees, the area planted to cotton in the remon where Sakellaridis is 

f rown has been restricted to 30 per cent of the total area of land held 
y any one person. Outside this zone, acreage planted to cotton 
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is limited to 25 per cent of the total area in the possession of the 
cultivator. ... 

Most of the government-aid measures in exporting countries, how¬ 
ever, have tended to increase exports rather than to diminish them, 
while at the same time maintaining domestic prices on an artificial 
level. Most of these measures have tended to promote export- 
dumping and thus to lower world price levels in the course of the 
effort to isolate the domestic from the world market. Export bounties 
and premiums, import-certificate systems (which are, in effect, a t;^pe 
of export bounty), government trading and export monopolies serving 
as agendes through which the domestic output is segi'egated for 
domestic and fore^n sale at different price levels—these and other 
measures have been resorted to in the hope of alleviating distress 
among producers of crops of which there is an exportable surplus. 

Various Export-Dumping Devices 

There is a variety of devices the effect of which is to encourage 
export-dumping at the e:mense of either domestic comumers, tax¬ 
payers, or both. In detail, these measures differ considerably; but 
essentially this is the effect of aU. One group of illustrations is to be 
found in the measures taken by the Danubian states in aid of their 
’wheat growers. In Hungary, at the beginning of the crop year 1930, 
a decree went into effect granting to the producers of wheat a tax- 
credit coupon valued at 14 cents per bushel, of which any portion left 
after payment of tax arrears was paid in cash to the grower. This 
device was continued in the crop year 1931-32. An added provision 
has gone into effect, however, whereby the growers receive a net credit 
of 29 cents a bushel, half of which consists of the 14-cent tax-credit 
coupon carried over from the earlier law, the other half being imme¬ 
diately payable in cash. The funds out of which this bonus to the 
growers is paid are derived from the sale of “purchasing permits” to 
dealers in wheat at the rate of 48 cents for each bushel purchased. 
The difference between this sum and the 29 cents credit to the growers 
goes for refunding to exporters the sums which they have had to pay 
out for these permits and for an additional prenuum to them of 16 
cents a bushel on their exports. ^ The export business is conducted 
through an oiganization which is, in effect, a quasi-governmental 
monopoly. 

In Yugoslavia, the Government exercises complete monopoly over 
the commercial wheat crop of the coimtiy and regulates internal and 
external trade in such manner as to maintain internal prices above 
the world level while selling the exportable surplus abroad for whatever 
it vtU bring. The Tugoslavim Government has been paying growers 
a fixed_ price, ranging according to grade, of from 77 to 84 cents a 
bushel in 1931-32, wmle selling wheat abroad for little more than half 
these prices. In Bulgaria a system is in effect whereby cowers re¬ 
ceive directly from the Government a guaranteed price of 67 cents a 
bushel, 70 per cent of which is payame in cash, the remamder in 
taxation bonds offerable against tax an’ears. In Bulgaria, as in Hun¬ 
gary and Yugoslavia, the grain-control system is handled through a 
central purchasing and exporting organization. In Bumania, the 
Government pays an export premium of 16.1 cents a bushel. 
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Treaties to Facilitate Ejcporting 

To facilitate exports the Danubian countries have been negotiating 
treaties with other European countries designed to secure for Danubian 
cereals and some other products preferential entry into the markets 
of these other countries. Some of these ti-eaties provide for reduction 
of duties on definite quotas of stipulated amounts; others are less 
definite. _ 

Other instances of export aid may be cited. Poland pays an export 
premium of 18 cents a bushel on wheat and also premiums on rye and 
barley exports. In Canada the Government is paying in 1931-32 a 
direct bonus of 5 cents a bushel (equivalent, at current exchange as 
of December 31, 1931, to 4.2 cents) to wheat growers in the prairie 
Provinces. More recently, the Austi-alian Government has adopted 
a bounty of 4^ pence ]^r bushel (9.12 cents at par and 5.08 cents at 
current exchange as of December 31,_ 1931) for this year’s wheat crop, 
^uth Africa and Southern Ehodesia have established Government 
controls over the corn-export trade for the purpose of raising domestic 
prices above the world level. The principles mvolved are essentially 
the same as those employed to this end m Yugoslavia and Himgary 
in respect to wheat. The Government so controls the com trade as 
to enable it to segregate supphes for sale in the domestic and foreign 
markets and to maintain domestic prices above the world level while 
selling the exported portion abroad at whatever price it wiU bring. 

Ltnn Ramsay Edminster, 

Bweau of Agrievltuial Economies. 


F orest Administration Forest officem responsible for range 
Must Correlate Grazing management and recreation in the 
and Recreation Needs national forests are often confronted 

with the problem of the proper correla¬ 
tion of two forms of conflicting land use—recreation and grazing. In 
establishing national forests to assure a permanent supply of tmiber 
and the protection of valuable w’atersheds, lai^e areas supporting 
forage growth, formerly used by livestock, were unavoidably included. 
The old plan of first come first served, without regal’d to numbers of 
livestock or season of use, had resulted in range deterioration and 
serious erosion. Fimdamental principles of range management were 
immediately put into effect by the Forest Service, and now on all 
important grazing forests, management plans provide for classif™g 
each range and aflotting to it the class of livestock to which it is hest 
suited, regulating the period of use to plant growth requirements, 
limiting the number of fivestock grazed, and giving due consideration 
to the needs of game animals andother national-forest resources. 

The national forests have also been used for a long time for recrea¬ 
tion. This use, comparatively small in the beginning, has increased 
by leaps and bounds throughout practically all of the national-forest 
regions. In California only a few thousand people used the forests for 
recreation 25 yeai’s ago; now more than 16,000,000 people visit them 
annually and some 3,000,000 make considerable use of them. This use 
includes nearly 6,000 municipal camps, auto camps, airplane landing 
fields, and many other recreational developments, and recreation 
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management plans have been developed for each national forest in 
California. 

In developing these plans, correlation with grazing and other uses of 
national forest lands was necessary. Intensive recreational develop¬ 
ment and use was confined to the most desirable and accessible areas, 
while grazing was restricted to more remote areas. Where the class of 
livestock grazed was in conflict with recreation, a change in the kind 
of livestock was made. 

Aids to Travel Off Beaten Paths 

Forage is reserved at suitable and convenient places to facilitate 
travel with pack and saddle horse off the beaten paths. This is 
accomplished by the establishment of small pastures along regular 
routes of travel, placing of short stretches of fence across canyons 
connecting with natural barriers, recognition of packers engaged in 
transportmg tourists and supplies, and the issuance to commercial 
packers of permits covering pack and saddle animals. 

Under this arrangement thousands of people travel about the na¬ 
tional forests annually and enjoy fishing, hunting, recreation, and the 
scenic beauties of these mountains. 

Closely related to grazing and recreation is the wfid-life problem. 
No single use of national forests has greater recreational value and 
such possibilities for conflict with grazing as the use of ranges by game 
animals. This is especially true m California because of the variety 
and number of deer. To provide these animals with adequate food, 
domestic stock is reduced m numbers on large areas or excluded alto¬ 
gether. More than 2,000,000 acres of national-forest lands in Cali¬ 
fornia are given special grazing supervision for this purpose. 

With weU-developed recreation and wild-life management plans, the 
use of the national forests in California is increasing rapidly, while the 
use of the ranges for the grazing of domestic livestock is being main¬ 
tained. 

J. W. Nelson, Forest Service. 


F OREST-PIRE Protection Cooperative forest-fire protec- 
by Cooperative Agreement tion, in which the Federal 
Under the Clarke-McNary Law Government shares under sec¬ 
tion 2 of the Clarke-McNary 
law, contemplates adequate protection of the 417,051,000 acres of 
private and State forest land outside of the national forests. Forty 
States, from_ southern California with its valuable watersheds to 
Or^on with its immense Douglas fir areas, from Maine’s spruce lands 
to Florida's young pine, have forest land requiring protection, and no 
one system would fit the different conditions found in these various 
r^ons. Responsibility for supervising the cooperative fire-protection 
work lies with the States, although the work is inspected and the 
accounts are examined by Federal inspectors. 

Organization, financing, and technic of fire control are, as far as 
possible, fitted to the conditions of each particular State. The gener¬ 
ally accepted principle is that private landowners should pay one-half 
the cost of protecting their forest land, the other half being shared 
equally by the State and Federal Governments. A few States have 
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laws requiring landowners to pay their share; other States depend 
upon voluntary contributions. In some States, however, the owners 
are canying a larger bui’den than are the State and Federal Govern¬ 
ments. 

It is generally impracticable to obtain material financial coopera¬ 
tion from owners where forest land is held in small tracts, and public 
agencies usually assume fuU^ responsibility. Financial cooperation 
from the counties is common in the Eastern States. Under any plan 
of financing much valuable cooperation is obtained from landowners 
without cash outlay. 

Owners’ Protective Associations 

In some regions where the land is held in large tracts and the owners 
have a keen appreciation of the value of the timber and the damage done 
by &e, owners commonly organize forest-fire protective associations, 
under the leaderslup of the States. Assessments to provide funds for 
use by these associations may be voluntary or required by State law, 
and the associations customarily manage their own fire-control oigan- 
izations under a jilan mutually acceptable to the association and the 
State. The work is inspected by the State and the association receives 
financial aid from the State and Federal Governments. 

The West Virginia State law provides that unless the forest-land 
owner gives satisfactoiy protection to his land the State may collect 1 
cent an acre from him for protection supplied by the State. But 
because of lack of fimds to administer this law, it has not been given 
State-wide application. However, two large associations covering 
nearly 2,000,000 acres were formed several years ago. Each member 
pays into the association 1 cent for each acre of forest land owned by 
him within the association area. The State obligates itself to pay an 
equal amount from State and Federal funds. In addition, the coun¬ 
ties are required by law to pay the cost of temporary labor and supplies 
used in fighting fire, when such costs are authorized and the accounts 
verified by State officers. 

Managers are State Employees 

The field managers of the associations are employees of the State, 
which pays most of their salaries. Semiannually each field manager 
reports on the work and submits a w'orking plan and budget for the 
next half year, which must be acceptable to the State forester and to 
the association. Direction of the work is left to the field manager, or 
district forester, as he is usually called. _ He must see that lookout 
towers, telephone lines, and fire tools are in good condition before the 
opening of the fire season. (West Viiginia has a fall fire season in 
October and November, and a spring fire season in April and May.) 
He directs and carries on an educational campaign for fire prevention. 
He observes weather conditions; employs lookouts, rangers, and war¬ 
dens, and places them somewhat in advance of dangerous fire weather. 
During bad fire weather he keeps in dose contact with the oiganiza- 
tion, and is alert for critical situations which require shifting of man 
power or expert direction to prevent large fires with heavy suppression 
costs. 

C. F. Evans, Forest Service, 
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F OREST-FIRE Protection The time elapsing bet\reen the start 
Involves Detailed Planning of a forest fire and the arrival of fire 
of Transportation System fighters may mean the difference be¬ 
tween quick suppression and a dis¬ 
astrous conflagration. Consequently, the Forest Service, in planning 
for fire protection in the national forests, must determine for each area 
the necessary ^'hour-control,” or the maximum time that a fire can 
safely be allowed to burn in a given fuel type under "average bad” 
conditions before the first suppression forces arrive. A portion of the 
hoiu’-control interval is needed for discovering and reporting the foe 
and for get-away. What remains is available for the firemen traveling 
to the fire. Hour-control time is determined by the value of resources, 
the degree of inflammabilitv, and consequent rapidity of action deemed 
necessary^ to hold losses below a specified limit. ^ 

The objective of the transportation planning is the design of a trans¬ 
portation system, together with the placement plan for protection 
personnel, which at the least annual cost per unit of area will enable 
fire fighters to reach any fire within the allowable travel time. 

Planning on the basis of reaching an entire area within the pre¬ 
scribed travel time will usually result in a large overlapping in cover¬ 
age from various protective positions. Also certain relatively small 
portions can be brought within the allowable travel time only at ex¬ 
cessive cost. As a result of balancing costs against benefits, it may 
be decided in such cases that the instructions for the planning should 
provide (1) that some definite percentage of the total area shall be 
within the prescribed travel time, (2) that the area of any unreached 
block shall not exceed a stated size, and (3) that practically all points 
in such a block shall be within a different but greater travel time. 

Several Layouts May Be Necessary 

The desired coverage can usually be secured with several different 
layouts of transportation facilities "and men. Obtaining the best pos¬ 
sible combination of men, roads, and trails would be well-nigh hopeless 
if the cost per square mile and the most efficient distance between 
firemen had not been ascertained for various combinations of speed of 
roads, trails, and cross-country travel, allowable travel times, and 
annual costs for fii*emen, roads, and trails. The layout upon which 
the data are based can seldom be completely attained. The data are 
used as a guide to determine the nearest "possible approach to the 
assumed system^ in which project costs average those on the ground. 

The specifications for building the transportation plan cover the al¬ 
lowable travel time, both firstJine and second-line defease, for each 
fuel type or zone of inflammability within the area. 

First-line defense ordinarily consists of one man available to be sent 
to a fire at any time. More men are used where conditions call for 
them. Second-line defense bases are those where fully equipped crews 
of not less than the minimum size required for second-line purposes 
can be obtained. In the design, speed ratings, and cost estimates, 
first-line men on or near roads are considered as equipped with light 
automobiles. For second-line forces, the lb-ton capacity truck is 
ordinarily the standard. ^ 

The next step in planning the transportation system is to secure field 
information and data. For each existing road and trail the man mak¬ 
ing the plan must know the location, speed standard during the fire 



WHAT’S NEW IN AGRICULTURE 


219 


season, the cost to raise this standard, and the annual maintenance 
cost. Similar data are needed on all proposed and possible routes for 
roads and trails within reasonable cost. Comparable information is 
needed for water routes. Knowing the present eflBciency of the exist¬ 
ing system for first and second Ime defense it is now necessary to 
develop a planned system satisfying the specifications. 

Area that Can be Covered is Mapped 

Starting with the first fireman, and using the proper speed for each 
existing travel route, the ai’ea which he can reach within the prescribed 
travel time is worked out. For instance, if two hours are alloAved, and 
the fireman is located on a road with a speed standard of 15 miles with¬ 
in an hour, he can travel 30 miles in each direction within the allowed 
time. With a cross-country foot-travel speed of 2 miles he can go out 
4 miles on each side of the road opposite his station, 3 miles from a 
point on the road 73^ miles away from his station, etc. 

The area covered by each existing fireman within the allowable time 
limits is indicated on a map. The next step is a similar mapping of 
second-line coverage. Every combination of existing routes is utilized. 

A computation of the annual cost of the present system is then made. 
This is based upon the area within the specified travel time for first 
line defense. For roads and trails, the costs include the annual main¬ 
tenance chai’ges necessary for protection use plus a percentage of the 
construction investment required to build to the standard necessary 
fqr protection.^ For firemen, the costs include such portion of wages, 
including subsistence, as are chargeable to protection. For improve¬ 
ments at firemen's stations, the amount is such portion of the annual 
depreciation plus aonual maintenance as is chargeable to first-line 
defense. 

The planning work so far done has shown to what extent the present 
transportation system and protective organization ful^ the require¬ 
ments. The probability is that there wdU be a great duplication in 
coverage in certain sections while other sections will be far beyond the 
travel allowance. Cases of 100 per cent duplication wrill be iedrequent 
but the maps will show many instances where the coverage can be 
improved by changing the location of firemen or by raising the speed 
standard of existing roads. 

Means of Improving the System 

The next step is to find the best means of improving the system so 
that it will satisfy the specifications. Majis and transparent overlays 
are used in working out the best combinations. All possible and pro¬ 
posed routes of travel which seem practicable from a cost standpoint 
are determined. Men are shifted where insufficient or duplicate cov¬ 
erage dictates such procedime. New positions are introduced where 
needed. Existing routes are altered in speed if necessary or abandoned 
if found of negligible value. Possible new routes are utilized when re¬ 
quired and assigned the speeds found most economical. The final re¬ 
sult should be a coverage for the first-line defense of not less than the 
minimum percentage specified as acceptable, and a transportation sys¬ 
tem approximating as closely as practicable in ground plan and speeds 
the objectives sought. 
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Starting from the second-line supply points, second-line coverage is 
worked out by the same methods. It is extremely unlUsely that the 
crew coverage will be satisfactory upon first trial. If it is, the system 
satisfies the specifications for both first-line and second-line defense. 
If not, changes must be made to secure the required second-lino cover¬ 
age. The changes will usually be a substitution of roads for trails and 
an increase in lei^th or speed of planned roads. 

It is now necessary to coordinate the first and second line defense 

[ )laus. Through balancing back and forth between first and second 
ine overlays, the final system is determined. Unit costs are computed 
in the same manner as for the existing system. 

Variations in the method of planmng may prove advisable because 
of imusual conditions. In certain cases, the use of air transport to 
supplement ground travel may be practicable. 

The Final Check 

The final check of the plan is made in the field and covers the feasi¬ 
bility of planned routes, correctness of cost estimates, practicability of 
securing planned speeds at estimated costs, suitability of construction 
standards, and correlation of planned locations with routes needed for 
utilization of the forest resources and other purposes.^ 

Effectiveness in expenditure requires close correlation between the 
tiansportation plan and the fire detection plan. While both plans 
could be made independent of each other, there is the possibility of so 
locat^ some men that they may serve both for detection and for sup¬ 
pression. When the two plans have been worked out, it appears that 
it will be relatively easy to determine the communication system that 
at least annual expense will render adequate service for protection as 
well as for administration. 

T. W. Nohcross, Forest Service, 


F orest Fires Are The shovel and ax have alw’ays been the 
Often Fought With standard forest-fiire-fighting tools in Cali- 
Water in California fomia. Other tools have been adapted or 
invented for removing inflammable material 
from advancing fire, the method being to constnict a fire line or trail 
and enable fire fighters either to stop the fire directly or afford them 
a place from which to back-fire. 

Water was never, until recent years, considered a practicable means 
of controlling forest fires, largely because it W’^as scarce in regions of 
fire hazard. In the earliest days of the Forest Service, however, water 
was used, usually in mopping-up ” a fire. Thus originated the 5-gal- 
lon orchard spray pumps. They were heavy, however, and difficult to 
carry, and were but little used. 

About five years ago the first back-pack pump outfit was adopted 
for fighting forest fires. Now a very essential part of fire-fighting 
equipment, the outfit consists of a 5-gallon galvanized-iron water can 
earned on the fire fighter’s back. A hand force pump is connected to 
the can by a short length of hose, and various types of nozzles are used. 
The outfits are very efficient in extinguishing grass fires and subduing 
hot brush or reproduction fires so that men following the pump oper¬ 
ator can vrork with axes, shovels, and other tools. After a me has been 
stopped and a fire line constructed around it, these pumps extinguish 
burning material. 
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Portable Power Pumps 

The use of back-pack pumps indicated the value of water judiciously 
used; the great need was to obtain more water. Many different types 
of portable 'i)ower pumps have been developed, most of which can be 
carried by one or two men. Capacities vary", but pumps delivering 35 
to 40 gallons per minute at 135 poimds pressure thi'ough Kb-ineh nozzle 
openings are very effective. One thousand to fifteen hundred feet of 
l}^-inch hose in 50-foot lengths are carried vdth each unit. A truck 
transports the unit as far as possible and it is earned by pack horse or 
man power to water near the fire. Although a large number of forest 
fires m California are beyond reach of water even with a pump and 
1,000 feet of hose, such a portable pump is often needed, and each fire 
truck carries one. 

The next step is the tank truck, practical use of which depends en¬ 
tirely upon road development. (Fig. 59.) During the last five years 
road construction 
within California's 
national forests has 


hind' the State and ricrLRce*)— Fuetiutk w lanmg out ’ lue along Paalic Highway, 
some county fire- Slusta Nation a Foie.t 

fighting organizations in the use of tank trucks. These agencies pro¬ 
tect areas of denser population at lower elevations, where road 
sj^'sterns are much more complete. 

The most efficient use of tank trucks demands numerous sources of 


water. ^ On many hazardous areas water is scarce, and it must be col¬ 
lected in tanks or reservoirs from small streams and springs wherever 
practicable. Such storage development is expensive, but through the 
cooperation of another Government bureau the Forest Service has 
obtained 75 redwood tanks vaiying in capacity from 300 to 15,000 
gallons. 

Equipment of Tank Trucks 


The tank trucks in use vary in capacity from 250 to 400 gallons, are 
equipped with either rotary or centrifugal pimms, and are usually 
driven by power take-offs on the transmission. They should at least 
be capable of delivering an effective stream of water through 1,000 feet 
of l) 2 -inch hose, with the point of delivery up to 200 feet above the 
truck. Suction hose is provided by means of which water can be 
di*afted from streams. A thousand feet of 1 )^-inch hose is carried in 50- 
foot lengths and there may be additional amoimts of %-inch or l-inch* 
hose on reels. Through Siamese connections several different streams 
of water can be dii‘ected from the same truck simultaneously. Shovels, 
axes, etc., and 10 to 12 water back-pack outfits ready for instant use, 
are auxiliaiy equipment. 


100446®—32-15 
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The immediate needs are speedy transportation through the con¬ 
struction of adequate road systems and consequent use of more pow¬ 
erful trucks, development of aU needed sources of water supply, and 
the training of personnel in speedy and eflBcient use of water. 

Walter E. Jotter, Forest Service. 


F orest Management of Ponderosa pine stands in Arizona and 
Cut-Over Land Aims at New Mexico contain trees of 8^ ages 
Uniform Yield Annually from seedlings to old timber ripe for 

haiwesting. In harvesting national- 
forest timber young, fast-growing trees and suflBcient healthy well- 
formed larger trees are reserved to insure a new crop on the cut-over 
area. The number of trees reserved depends on the amount and con¬ 
dition of the origin^ stand, and while the stand consists of various 
ages the volume of timber in each age class will vary on different areas. 
Abundance of young growth shortens the time for establishing the new 
crop. In the absence of reproduction four seed trees over 20 inches in 
diameter 4^2 feet from the ground are reserved on each acre. Young 
timber and seed trees grovrmore rapidly after the area is cut over. When 
the cut-over area agam bears enough timber to make cutting profitable 
another crop can be harvested. 

In managing national-forest timber it is essential that the annual 
yields of timber be approximately equal. The virgin timber should be 
made to last until the new crop on the cut-over land is ready for cut- 
tmg. Growing timber is a long-time undertaking and it is necessary to 
find out how rapidly the timber left on cut-over land is growing. It is 
the policy to determine the volume of f^ber left on the cut-over areas 
as soon as cutting is done, and later at intervals of from 10 to 20 years. 
The difference in volume indicates the total growth, and these data are 
used to determine how rapidly the old timber can be cut to insure a 
sustained timber business. 

In 1907 a section of timber, near the edge of the timber type, on the 
Coconino National Forest, Ariz., was cut over. The site was dry and 
the original stand of timber light. There was cut from the section 
2,208,000 board feet and a stand of 840,000 feet was reserved. In 
1930, the volume of timber was foimd to be 1,390,120 board feet, a 
growth of 550,120 feet, or 23,918 feet per year. In view of the light 
stand reserved and the rather difficidt site conditions, the growth is 
considered excellent. Better stands of timber on better sites show 
annual powths of 75 to 100 feet per acre of cut-over sale ^ea. The 
reserved stand plus the growth will make profitable cutting in from 50 
to 75 years, and shows the advantage of reserving young timber and 
seed trees when cutting timberland in the Southwest. 

Quincy Randles, Forest Service. 


F orest Resources Can Are those who use the national forests 
Be Wisely Used Without for recreation aware of the need for 
Hampering Recreation proper forest management which recre¬ 
ational use entails? A group of trees, 
a green mountainside, a good supply of game, aU fumi^ refreshment 
and diversion. Consequently, people who love the outdoors, and who 
frequent the mountains and forests, \rant resources conserved. So 
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ardent do they become sometimes that they insist on no cutting of 
timber, no grazing, and no hunting whatsoever. 

But while seeking to preserve, they may easily set up conditions 
that will have an entirely opposite effect. What happens if man never 
cuts any trees? Often 30 or more seedlings start to a square foot, or 
over 100,000 to the acre. Competition for light, moisture, and soil 
nourishment is very severe and obviously many trees must die and be 
wasted before others can get room enough to reach large size. Eventu¬ 
ally, old age, fungi, insects, or fire wiU destroy the remainder. This 
sort of protection has little in its favor. On the other hand, if man 
had harvested and used the surplus and mature trees before they 
rotted, the remaining trees would have grown faster. Harvesting need 
not mar the beauty of the landscape. 

Denuded mountainsides, polluted water, and camp grounds fre¬ 
quently damaged by livestock have aroused the ire of nature lovers, 
but millions of acres in the West produce valuable forage that in many 
instances can be utilized without harm to recreational or aesthetic 
values. Livestock even contribute to these values. Bands of well- 
managed sheep grazing peacefully on the slopes add life to mountain 
scenery, and grazing cattle often draw attention to beautiful mountain 
meadows. 

Even Game Must Be Thinned 

Ruthless destruction of big game has brought about the closing of 
large areas to hunting. But even this sort of protection has its 
dangers. Game must eat. Their range can not be overstocked with¬ 
out damage. Regulated use of the surplus game is absolutely essen¬ 
tial. Otherwise the herds will suffer from shortage of food, reduction 
in the rate of increase, and disease. 

People seeking recreation in the forests get their diversion and re¬ 
freshment by activities that stimulate both mind and body. Real 
physical recreation comes as the result of effort, and there is a real 
stimulus in the study of flov ers, trees, rocks, and animals. 

A scientific interest in making trees grow better and faster and an 
understanding of the difference between wise use and useless waste 
brings an added pleasure in forest recreation. With the increase in 
population and the growing concentration of people in cities, the 
desire and need for mountain playgrounds increase. The number of 
visitors to the national forests has jumped 1,000 per cent since 1917. 
More and more people are learning the value of outdoor recreation and 
feeling the need for it. But their recreational tastes can and should be 
developed to appreciate those arts which not only preserve, but produce 
more beauty, those arts which intelligently harvest forest crops that 
would otherwise be wasted. 

Dana Parkinson, Forest Service. 


F orest Restoration a Within many of the eastern and 
Complicated Job on the southern national forests, cutting and 
Eastern National Forests disastrous fires have taken all the 

virgin timber on large areas and left 
the land almost totally devoid of merchantable growth. In many 
cases, repeated fires have destroyed seed trees and reproduction, and 
seriously lowered the productive capacity of the soil. Forest weeds, 
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such as pin cherry, liercules club, sassafras, and scrub oak, frequently 
cover such areas, and briai's, annual weeds, grasses, ferns, and mosses 
are often abimdant. Natural reforestation of the area by valuable 
timber species decreases because of the lack of seed trees and the 
unsuitable seed bed, while the undesirable cover increases. 

Where such areas exist, careful planting surveys must bo made to 
determine the amount of planting stock of suitable species and age 
classes that must be produced in the nursery for reforestation piu-poses. 
The chief forest nursery in the eastern region is located at Pai*sons, 
W. Va., on the Monongahela National Forest. It has an authorized 
capacity of 3,000,000 trees annually, largely red spruce transplants. 
(Fig. 60.) 



Fiox. RE 60 —The Paisonb nuisery, Monongahela National Foiest, \\. \ a 


At Russellville, Ark., the Ozark nursery is operated on a basis of 
1,000,000 shortleaf pine seedlings annually. Small experimental nur¬ 
series are located on the Ocala and Choctawhatchee National Forests 
in Florida. 

Any reforestojtion progi'am demands an adequate supply of seed. 
Many tree species grow over a wide geographic range, and it has been 
proven that seed from the southern portion of the range of a certain 
species is not suited to the production of planting stock for use in a 
decidedly more severe climate. It is essential, therefore, that seed be 
coUected from thrifty trees in a location climatically similar to the 
area on which the young trees are to be planted. 

The Handling of Planting Stock 

Planting stock must be lifted just prior to the planting season, 
sorted, counted, bundled, packed, and shipped by tram or truck to the 
planting site. Here it is heeled in until planted. Most of the planting 
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on eastern national forests is done in the early spring, although in the 
southern pine region, the planting season is froin December to Febru- 
aiy. Planting camps are usually organized with sleeping quarters, 
mess tents, and tools. Plantcm are hired locally—^farm or \roods labor 
being preferred. Cre^vs of from 10 to 14 men are used, each crew in 
chai*ge of a trained foreman. On the more northern forests, such as 
the Monongahela and Allegheny, the square-hole method of planting 
is used. The hole is dug with a mattock or special planting Ttioe, the 
tree is set in the center of the hole, and the earth firmly tamped 
around it. 

Conditions on the Monongahela, in West Virginia, are similar to those 
on the AJlegheny National Forest in Pennsylvania. (Fig. 61.) The 
brush, if not too dense, provides some protection for the planted trees, 
and does not greatly hinder the work of planting. The gi‘oimd cover, 
however, and especially the mass of roots in the top layer of soil, makes 
planting more diJOicult, and lessens the moisture available for the 
planted trees. 

Well-developed 
planting stock 
cai’efuQy^ planted 
is essential m se¬ 


curing good sm*- 
vival. Norway 
pine and Noiway 
spruce have given 
the most promis¬ 
ing results so far 
on the Allegheny, 
wliile red spruce 
is best suited to 
the Alonongahela, 
On the Ozark 
National Forest 



i-n A rlr o nQo Q + h FiGURL 61.—Cie\\ at w oik on a pical area m need of planting, Allegheny 

m IlFKansas, tnc 'National Foiest, Pa. 

areas to be planted 

are old fiel^, most of which are no longer suited to cultivation. Short- 
leaf pine seedhngs are planted on these areas m order to enable them 
to produce once more the crop for which they are best suited—timber. 

In Florida, on the Choctawhatchee and Ocala National Forests, the 
problem is to plant longleaf pine on drj^, sterile, sandy soils, devastated 
by repeated fires. The fii*e hazard is nigh, and scrubby oaks and other 
bimsh offer serious competition. 

Experimentation to develop an effective technic prior to extensive 
reforestation is now under w^ay on both the Choctawhatchee and 
Ocala. 

With a tap-rooted species, such as longleaf or slash pine, the slit 
method of plantm^ is satisfactory and economical. A vertical slit is 
made in the soil with a planting bar and the roots of the seedling are 
inserted in the slit, which is then closed bv pressing the earth firmly 
a^inst the roots with the planting bar and the heel. 

Fire is the most serious enemy of planted forests. Plantations must 
be protected by firebreaks, roads, and trails, and during dangerous 
periods by lookouts and supplementaiy patrol. 

Severe drought causes losses in plantations. Weak trees and those 
poorly planted are less able to survive extreme conditions than thrifty 
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trees carefully planted. Rabbits, porcupines, insects, and diseases 
may also become destiuctive to plantations. 

On the Allegheny National Forest deer cause considerable injury by 
hi owsing the young trees. Ai eas which show evidence of intensive use 
by deer should not be planted. 

WTiite pine is not being planted extensively on eastern national for¬ 
ests because of the pi*evmence of the vhite pine weevil and the white- 
pine blister rust. This species is being used, however, to a limited 
extent on the Shenandoah, Natural Bridge, Unaka, and Pisgah 
National Forests. On the Shenandoah, wdld currants and gooseberries 
{Ribes spp.), alternate hosts for the blister rust, occm and a definite 
progi'am of eradication is imder way. The disease, how evei, has not 
yet been found south of Pennsylvania. South of the Shenandoah 
there is little danger of infection of pine stands. 

Artificial reforestation on the eastern national forests is by no means 
a simple task; it is complicated and arduous. Saw timber, pulpwood, 
and other forest products fioni acres now idle, and the legation of 
stream flow will, how ever, justify the effort and cost. 

L. S. Gross, Fou^t Service, 


F orestry is an Aid Soil is the farmer's greatest asset, and the 
to the Farmer in prosperity of any nation is dependent 
Controlling Erosion upon this basic element. American farm¬ 
ers have had so much good farm land 
that its abundance has often led to careless use or even to complete 
destruction of this most valuable xesource. Erosion or soil washing 



Figxirl 62 — ihis stwp hill land should have teen kept m woodland. After a few >ears of caie* 
Jess ana unprofitable cultivation it has been abandoned The old coin i ow s i unnmg up and dow n 
hill are rapidly becoming a maze of gullies 


has probably ruined more good farm land than any other single factor. 

(]^. 62 .) 

Threatened loss of his farm by financial disaster -would stir the 
owner -to action, but gradual loss by eiosion seldom woriies him until 
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the damage has been done. Farm land is being lost gradually by ero¬ 
sion on cultivated hill lands tliroughout the country, especially wheie 
soils wash easdy and rains are heavy. 

The farmer is often not aw are that sheet erosion or surface washing 
is taking the fertile topsoil until crops begin to show its effect, and then 
he usually believes that the crops have exliausted the land. If sheet 
erosion is unchecked gullies develop, and the farm may eventually be¬ 
come a hopeless waste and productive land may in a few years become 
a liability. Soil erosion is responsible for tne loss of many farms 
through indebtedness (Fig. 63 ) 

Preventive measures such as terracing, use of cover crops, and deep 
cultivation may be very effective in checking erosion on slopes up to 
10 or 15 per cent. On steeper slopes and on areas subject to severe 



Figirf 63 —With lack of foiesight thw faimer cut and burned jouni? pine He hoped this field 
ould de\ elop into a pasture hut instead the area ill soon be a gullied aste The pine^, if pro¬ 
tected ftom file, besides sivmg the land, ttould m a few >eats ha\e ptoduced a valuable crop of 
timber 

washing, or on land already in gullies, a stable vegetative cover is 
necessary. A good ^ass sod or covering of vines may be sufficient, 
but trees are one of the most effective means of preventing or control¬ 
ling soil movement. If properly managed and protected from fire and 
excessive grazing a forest cover will also yield the farmer an income in 
the form of timber, posts, and fuel wood. Forestere are giving in¬ 
creasing attention to the part forestry plays in solving the farmers^ 
soil erosion problem. 


Black Locust Widely Useful 

Black locust is well adapted for controlling erosion over wide sec¬ 
tions of the country. It grows rapidly and produces a vigorous, spread¬ 
ing root system that holds the soil in place. Furthermore, it is a legu- 
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iiilnous plant which adds nitrogen to the soil* The wood is very hard 
and durable, and of particular value for fence posts. 

For nearly 20 years farmers in parts of the central hardwood belt 
have been reclaiming gullied land by planting black locust. In many 
instances this formerly w aste land valued at $1 or $2 an acre has in 15 
years yielded 500 to 1,000 fence posts per acre. At 20 cents a post 
this represents a ^oss income of $100 to $200 per acre, returns which 
compare favorably with profits from cultivated and j^asture land. 

Other trees may prove as successful as black locust in stopping ero¬ 
sion although this has not yet been thoroughly demonstrated. Several 
experiments are now under way, particularly in the seriously eroded 
hills in northern Mississippi, by the Southern Forest Experiment 
Station. 

Farmers can prevent much erosion if they will use caution in clearing 
slopes above 15 per cent. If the soil on steep slopes is left unprotected, 
erosion will usually render the land worthless for agricultural use within 
a few years. 

Two recommendations are made to upland fanners, particularly to 
those located in the silt loam uplands and bluff soils region: (1) Keep 
steep slopes in woodland, thereby protecting the soil from erosion and 
assuring a continuous supply of timber, posts, and fuel; and (2) on land 
that is starting to erode, or already in gullies, plant trees which ^vLil 
keep the area productive. 

J. D. Sinclair, Foiest Service, 


F orestry is Reclaiming In the foothillls on both sides of the 
Cut-Over Charcoal Lands historically lich Shenandoah V^ey, 
in Southern Appalachians the ironmasters who operated the 

old iron furnaces unintentionally be¬ 
gan an e^gperiment in forest management over a century ago which 
now provides opportunities for the modern forester. (Fig, 64.) To 
produce the charcoal necessary in the smelting process, thousands of 
acies of timber were cut dean. Occasionally, the same area was cut 
over two or tluee times. 

These ^^coalmgs” came up to fine stands of second growth, but the 
ironmasters did not understand fire control. When a fire occurred 
laige crews went out to fire around the area being cut, which spread 
instead of checked the fire. ‘'Turning the red bull into the woods” 
was the usual habit of small farmers who had a few cattle to graze. 
Bark peelers operating in areas adjoining the old coalings invariably 
set fire to the forest 3 ust before the peeling season as an insurance 
against burned bark. When not fatal to the trees, these fires resulted 
in scarred butts, retarded growth, and poorly formed trees. 

As iron industries sMfted to more profitable fields, the furnaces were 
closed down and the ironmasters sold their agricultural holdings, re¬ 
taining only the more nigged, mountainous lands. In 1911 the Gov¬ 
ernment started to acquire these lands, under authority of the Weeks 
law, and with their inclusion in the Shenandoah National Forest began 
the effort to repair the damage caused by repeated fires. In 1914, 
however, chestnut blight made its appearance, spreading south from 
Maryland. As chestnut comprised 20 to 60 per cent of the yoimg 
stands, the importance of this disease is apparent. Control measures 
were soon found to be futile and steps were taken to salvage the chest- 
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nut. Fortunately, a 
ready market existed 
in stave mills manu¬ 
facturing barrels for 
Virginia apple grow¬ 
ers. Thousands of 
cords of stave wood, 
chiefly chestnut, were 
cut from the coalings, 
along with other 
species of low value 
for saw timber or 
special products. (Fig, 

65 .) 

Some Coalings Not 
Severely Burned 

A few old coalings, 
however, escaped fire, 
or at least were not 
burned severely. The 
Mollies Hill area, 
which supplied wood to the old Crack-VTiip furnace on Trout Run, 
came into Government ow nership supporting a fully stocked 100-year- 
old stand of mixed hardwoods in which white anct chestnut oak* pre¬ 
dominated. Densit}" of the stand had retarded giowtli. It wxis first 
tldnned and the chestnut removed for telephone poles. Then a saw’*- 
timber sale took out the less desirable oahs and the defecth e indi¬ 
viduals of all species. Finally, the tops and umnerchantable tiees 




t i(»i HC 64 —Rum of an old non furnice on the Shenindoah N ition il 
Foi&it 
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were sold for fuel wood. Tlie result is a thrifty, rapidly growing 
stand of valuable species which will be ready for another saw-timber 
cutting in 25 to 30 years. 

In stands too small for saw timber, stave-wood sales remove the 
larger chestnut and inferior species, and fuel-wood cuttings take out 
everything else except the trees selected for the final stand. The object 
is to leave the proper number of trees of the best species to produce 
the maximum amount of most valuable wood products in the shortest 
time. Already hundreds of acres of these fire-scarred young stands 
have been placed in satisfactoiy condition for rapid growth through 
sale of defective and weed species at a net profit. 

K. M. Evans, Forest Service, 


F orestry 4-h Clubs Forestry is a relatively new project 
Carry on Broad Program in boys and girls' 4-H club work, 
in the Central States Forestry clubs are organized in more 

than half of the 13 Central States, 
with approxiniately 2,000 4-H club members enrolled. The project is 
carried on with the expectation that, through this phase of extension 
work, farm boys not only will come to have^ a better understanding 
of the forests and be led to recognize the existence of forestry prob¬ 
lems, but that they will also learn how to conserve the present wooded 
areas and will become interested in providing forests for future use. 

'The practice and knowledge gained from satisfactorily completing 
this^ project do not, necessarily, make foresters of the boys, but do 

S them with the ability to appreciate the forests, to know how to 
e and protect the woodlands on their own farms, to participate 
in reforestation and forest-fir&jirevention activities, and to assume 
their part in boys and girls’ 4-H club work. 

Supervised by Extension Agents 

The 4-H forestry dubs are supervised by the extension service in 
the State concerned with the Office of Cooperative Extension Work, 
United States Department of Agriculture,^ cooperating. The organi¬ 
zation of forestry clubs is under the direction of the State dub leader 
and the county extension agent. The subject-matter material for this 
project is prepared under the supervision of the State extension for¬ 
ester. The local club leader directs the activities of the boys who 
enroll in any given local club. 

Carry On a Variety of Activities 

'The 4-H forestry club boys engage in a wide variety of interesting 
activities. Among these are reforesting land areas on their own farms 
or on land obtained for this purpose, planting windbreaks or shelter 
bdts about the farmstead, making improvement cuttings in the farm 
woodlandj gathering tree seeds for their own use or for sde, and estab¬ 
lishing private nurseries with the end in view of growing their own 
plantmg stock. 

The great majority of 4-H forestry club members reforest a certain 
land area each year, lookmg toward the future ownership of a sizable 
pieee ef growing timber. In most of the States this accepted proce- 
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dure is supplemented by group aetirities in which the entire club 
participates. 

Forest^ pageants are presented, exhibits are made at county and 
State fairs, demonstration teams are trained, hypsometers, caupers, 
and Biltmore sticks are made and used, fire lines are constmcted when 
the size of the limbered area warrants, inspection trips are made to 
wood-utilization plants, and tree-identification hikes are taken. In 
certain States, the work of the older 4-H forestry club boys is recog¬ 
nized by the State authorities, who appoint them assistant State fire 
wardens. 

Wisconsin leads in establishing school forests. The land, which usu¬ 
ally is provided by some organization such as a lumberit^ company 
or a chamber of commerce, is deeded to the local school. Each year 
the club members reforest a definite area so that within a stated num¬ 
ber of years the entire area will be covered with growing trees of differ¬ 
ent ages. Both Wisconsin and Michigan hold forestry-club camps 
where instruction is given by trained foresters, and w'fiere the boys 
enjoy the experience of camping out. 

Iowa conducts a farm grove history contest w'hich pro^ides a 
means whereby farm youths become familiar with the history of the 
woodland on their own farms. In Minnesota a civic forest is now 
being developed by a foreshy club vrhich instituted the plan with 
the assistance of the village authorities. In the mining section of 
Minnesota the boys sometimes utilize the ore dumps for their planting. 
Ohio boys who live in the coal-minmg section often do their planting 
on the mine strips when other land is not obtainable. 

Such slogans as “Plan to plant another tree,” “Have boys and trees 
grow up together,” and “Youth develops where youth \>uilds” are 
used in 4-H forestry club work. 

R. A. Turner, Eitens^on Seri'ice. 


F ruit and Nut Production The leaves of fruit and nut trees 
Depends Greatly on Amount are^ essentially the factories in 
of Foliage the Trees Carry which the jiroducts that go to 

build the fruits or nuts are manu¬ 
factured. Leaves are often spoken of as the lungs of the ^lant. WMle 
the leaves of plants do perform functions somewhat sinmar to those 
performed by lungs in animals, they do much more than this. They 
are really analogous to the digestive tract as well, for in the leaves the 
raw materials from the soil and from the air are built into the products 
that go into the fruit or nut and the woody tissues of the plant. These 
products, consisting of sugars, starches, adds, protein materials, and 
many^ other compounds, are either formed directly in the leaves or 
built in the fruit from the materials supplied by the leaves. 

Thus it will be seen that the foliage of the plant is of tremendous 
importance from the standpoint of fruit and nut production. Within 
limits, the amount of fruit that a tree can carry through to maturity de¬ 
pends very largely upon the amount of foliage that it carries and 
whether or not conditions are right for the functioning of the fohage. 

During recent years a great deal of work has been done to determine 
as accurately as possible the amount of foliage necessary to build cer¬ 
tain fruits. With apples and pears, for example, it has been found 
that where only 10 well-developed leaves are present for each fruit 



232 


YEARBOOK OF AGRICXJLTTJRE, 1932 


on the tree, the fruit at the end of the season is snaaller than the best 
commercial size, is generally poorly colored, and is likely to be poor 
in flavor. With 20 large leaves per frmt, apples and pears of fair com¬ 
mercial size are usually produced. With a crop of this size on the tree, 
however, the fruit uses for its development so nearly all of the mate¬ 
rials formed in the leaves that most varieties are likely to produce a 
poor crop the year following. With 30 or 40 leaves per fruit present 
throughout the tree, fruit of better commercial size and better quality 
is obtained. Trees carrying this amount of foliage in proportion to 
the fruit crop are also in better condition to produce a crop the follow¬ 
ing year. 

Factors Affecting Leaf Area 

The amount of foliage that a tree carries is lamely determined by 
the amount of ^wth that the tree makes. In the deciduous fruits 
the leaves are all produced on new growth, on either spurs or shoots, 
and the amount of leaf area is directly proportional to the amount of 
growtibi made. Thus a spur on an apple tree which grows 1 inch per 
year will carry a larger number and a larger size of leaves than a spur 
making only one-quarter of an inch of growth per year. Similarly, 
the longer shoots carry more leaves than the diorter shoots. Conse¬ 
quently, the best way to obtain increased foliage in the trees is to 
stimulate the growth conditions. 

After the leaves are formed it is necessary to protect them from 
insect pests and diseases to prevent their being eaten away or their 
premature dropping. Any condition that results in defoliation of the 
trees before the frmt ripens will result in fruit of small size, poor color, 
and poor quality being produced during the year that the defoliation 
occurs. Defoliation is also likely to be followed by a crop failure dur¬ 
ing the following year. Any decrease in the number of leaves is likely 
to result in a corresponding decrease in the function of the tree. 

Factors Affecting Leaf Function 

Many factors influence the function of the leaves, but a few are of 
outst wding importance from the standpoint of the orchardist. Leaves 
function to build food supplies only when exposed to light. A reason¬ 
able amount of sunshine seems to be very desirable to obtain fruit of 
best size and quality. 

Of tremendous importance, from the standpoint of leaf function, is 
the moisture supply available to the tree. Under conditions of severe 
drought the leaves apparently frmction to only a very limited extent 
in building food materials; consequently, imder these conditions the 
fruit ceases to grow. In the case of nuts, if the drought comes early, 
before the shell has hardened, the nuts are likely to be small. Shells 
of nuts usually harden in midsummer, so that the size of the nut is 
laigely determined by conditions existing during the first half of the 
growing season. If a drought occurs late in the season nuts are likely 
to be mmost normal in size, but will be poorly filled, owing to the 
absence of leaf function during the period when filling occurs. 

There is some evidence that leaves that are well supplied wiik nitro- 
and other essential elements from the soil, so that they are of 
rich green color, function more effectively than leaves of similar area 
that are poorly supplied with nitrogen or other essential elements. 
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A shortage of nitrogen in the tree also results in decreased growth and 
leaf area. 

There is also evidence that leaf function is at least partially corre¬ 
lated with the anaount of crop on the tree. li\’^ith a heavy crop the 
leaves present will function slightly more efficiently than vnth a light 
crop ; consequently the greatest total weight of fruit per tree is usually 
obtained when there is a relatively large amount of fruit per unit of 
leaf area. However, the individual fruits under these conditions will 
be small and generally poorer in quality. 

In order to obtain maximum production in fruits and nuts, therefore, 
it is necessary first of all that the growth conditions in the trees be 
such that a large leaf area per tree will be developed. This leaf area 
must then be protected from ffiseases and insects to enable it to func¬ 
tion though the season.^ Moisture supply is of primary importance 
in maintaining leaf function. Maximum production apparently is de¬ 
pendent upon a laige foliage area functioning at the maximum through¬ 
out the whole of the growing season. 

J. R. Magness, Bureau of Plant Industnj. 


F ruit and Vegetable Depots The commercial production of 
Facilitate Distribution fresh fruits and vegetables has 
in Big City Markets increased tremendously during 

recent years. Modem means of 
refrigeration and transportation have made possible their distribu¬ 
tion over long distances and to all m^kets. Specialized produciua 
areas have been developed in many sections of the country, from which 
constant supplies of a great variety of products are available through¬ 
out the entire year. Total car-lot shipments of fruits and vegetables 
have increased about 50 per cent during the last decade, and now 
amount to around 1,050,000 cars annually. As a result of this greater 
use of fruits and vegetables in the American diet, and the growth of 
city populations, there has been an immense increase in the amounts 
of these products handled each day through the markets of metropoli¬ 
tan areas. These highly perishable commodities must be distributed 
to retailers within a very brief time if then,’ quality and freshness are 
to be retained. Many of the wholesale produce districts have become 
so overcrowded and congested, however, as seriously to hamper rapid 
and effective distribution. (Fig. 66 ) 

To meet the needs for expansion and improved marketing facilities, 
transportation companies have in recent yeai-s constructed special 
depots in some of the large eastern markets for the exclusive han¬ 
dling of fruits and vegetables. These depots, or produce terminals, 
consist essentially of immense covered platforms, on which car-lot 
receipts are unloaded and sold. They have been built in coimection 
with large railroad yards and team tracks, and usually are so located 
as to be readily accessible with a minimum of traffic congestion. 

These terminals consist of one or more buildii^, each with a floor 
space ranging in size from several hundred to 1,000 feet in length 
and approximately 75 to 125 feet in width. Railroad tracks extend 
along the sides, and the terminal floors are level writh the doors of freight 
or refrmerator cam, so that unloading may be done with floor trucks. 
The rauroad tracks are set in concrete paving and when the cars are 



234 


YEARBOOK OF AGRICULTURE, 1932 


moved out, wagons and trucks can be backed up against the platforms 
for loading. Sliding or folding doors all along the sides completely 
inclose the buildings duiing cold or stormy weather, and heat is pro¬ 
vided during the winter. Some terminals are constructed with a full 
second floor the entire length of the buil^g, furnishing office space 
for members of the local produce trade, while m others there is only suf¬ 
ficient upstairs space to provide auction rooms and offices for the rail¬ 
road and terminal officials.^ Extensive cold-storage plants have also 
been built in conjunction with a few of these terminals. 



Plot BE 66 —Intenor \ lew of a t\pical produce depot, ith fhuts and \ egetables display ed for sale. 
Sliding doors along each side may be raised or lowered as desired 


Produce Sold on Terminal Floors 

In the cities where such facilities have been provided, most of the 
fruits and vegetables received in car lots are unloaded and sold on 
these terming floors, with the exception of watermelons, which are 
sold direct from the cars on adjoining team tracks. In some instances 
cars are not completely unloaded on the floor, but a small nmnber of 
packages are displayed and sales are made from these samples. Daily 
offerings range from 40 or 60 cars to as high as several himdred, 
depending upon the season and the particular market. Unloading is 
done duiing the i%ht by employees of the terminal or transportation 
company, who transfer the contents of each car to designated locations 
marked on the depot floor. The various containers m each load are 
sorted according to marks, sizes, etc., and stacked in piles or rows, 
with a number of packages opened for display. 

Sales are made either privately or by auction. The products which 
are to be sold at auction are displayed on a separate part of the floor, 
for the inspection of the buyers. Auction catalogue sheets are printed, 
listing in detail the number of each brand, size, or grade contained in 
each lot, and the auction sales are conducted in another part of the 
building on the basis of these catalogue descriptions. Citrus and de¬ 
ciduous fruit auctions are held in the rooms overhead, but for a few 
commodities such as cantaloupes and tomatoes an auction is frc- 
tpiently held on the main floor, with a portable stand for the auc¬ 
tioneer. (Fig. 67.) 
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Private selling is limited to certain hours, usually i:i the early morn¬ 
ing. As the time approaches for the opening of tradii^, ever;^’thiug 
is made readjr for the day's business. Salesmen check their goods and 
complete their displays, and at the designated hour the buyers are 
admitted to the floor. The products are readily accessible for inspec¬ 
tion, and quality, condition, size, and other factors of each lot may 
be^ readily determined. A great din arises, with hurrjung feet, voices 
raised to shouts, and a great rattle of floor trucks as transactions are 
completed and purchases loaded into the waiting trucks, and wagon-, 
for delivery. To the uninitiated, pandemonium seems to reign, but 
actually there is a high degree of order and system, and the day'o 
business progresses at a rapid rate. 



Figlbb 67 —Evtenor view of a fruit and vegetable depot after the day's saleb have beea made Note 
railroad tracks where cars are spotted during the night for unloading 


Where there is more than one building or sales floor, fruits are usu¬ 
ally displayed and sold on one, and vegetables on another. There may 
also be further subdivisions of the fruits, such as between cantaloupes, 
deciduous fruits and citrus fruits, and on tlie vegetable floor between 
the more highly perishables such as tomatoes and lettuce, and the 
semiperishame potatoes and onions. Successi-ve hours of trading are 
often established for each group of commodities, to enable the buyers 
to devote their attention to each in turn. Semiperishable j)roducts 
may be held over on the floor from day to day, and some termmals per¬ 
mit unsold goods to be reloaded into refrigerator cars. In most cases, 
however, the more highly perishables are either sold on the day offered, 
or are removed to other storages. 

Transportation Companies Provide the Facilities 

The produce terminals so described are constructed by the transpor¬ 
tation companies and serve essentially as depots for the uidoadicg and 
delivery of fruits and vegetables, with the added privil^e to the 
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receivers of conducting an oiganized market ■while the goods are tempo- 
raxily held on the depot floor. Such tenninals have been built in 
Philadelphia, Baltimore, Boston, Pittsburgh, and Detroit, and the 
same facilities are pro'vided on the produce piers at New York City, 
although these have minor differences in construction and arrangement. 

In some cities there has been a concentration of store lacihtics for 
wholesale produce dealers into continuous structm'es of uniform design, 
and many of these are also called produce terminals. There are, ho'w- 
ever, no general platforms or sales sheds provided for the unloading, 
display, and sale of goods received. In many cases these stores do not 
have adjoining rail trackage, and the commodities to be sold must 
either be hauled from the cars on near-by team tracks, or delivered to 
purchasers direct from the.cars. Examples of large terminals of this 
type are to be found in Cleveland, Chicago, Buffalo, and Los Angeles. 
Smaller structures of similar character are located in several other 
cities. 

TTendbll Calhoun, Bureau of Agricultural Economies. 


G ipsy and Brown-Tail Moth The gipsy moth was brought to 
. Infestations Are Checked the united States and aceiden- 
t by Imported Parasites tally established in Medford, 

Mass., in 1868 or 1869. The 
bro'sra-tail moth, another foreign pest, was first foxmd in Somerville, 
Ma^., in 1897. The caterpillars of both moths eat the leaves of 
various forest, shade, and orchard trees and, when abundant, com¬ 
pletely defoliate such trees. Each pest requires a year to complete its 
life cycle and during this time it passes through four stages—egg, 
caterpillar or larva, pupa, and adult or moth. 

Between 1891 and 1900, when funds were made available by the 
Massachusetts General Court, satisfactoiy progress was made in re- 
ducii^ the numbers of the pests in the relativefy small infested area, 
by using various hand methods to Mil the eggs, larva, and pupa. 
Unfortunately continued appropriations were not considered neces¬ 
sary from 1900 to 1906, and during this period the moths increased 
to such an extent, and spread over such a large territory, that hopes 
of exterminating them could hardly be entertained. In view of this 
situation it was realized that any method that offered possibilities in 
the way of control should be given a trial. Accordingly, in 1905 the 
hlassachusetts General Court and the Congress of the United States 
appropriated money to be used in studying and importing into New 
England natural enemies that attack these pests in foreign countries. 
Except for the period between 1914 and 1922, this project has been 
continued, the Federal Government having had complete chaige since 
1911. 

Importations Mostly From Europe 

For the most part the importations have come from European coun¬ 
tries, but northern Africa and Japan have also been visited by mem¬ 
bers of the Bureau of Entomology and some material has been received 
from these regions. Great precautions have been exercised at aU times 
to avoid the mtroduction of insects which might prove harmful. 

^ Of the beneficial insects that have been imported, 11 of the estab¬ 
lished species have demonstrated their usefulness by reasonable multi-, 
plication and control results. 
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A beetle, Calosoma sycophanta L., which in both its larval and adult 
stages feeds on gipsy-motn caterpillars, and in its larval stages on the 
pupse of the moth, was first liberated in New England in 1906. It 
IS known to be one of the most important enemies of the gipsy moth. 
Both the larvse and adults are able to climb up ^e trunks and 
branches of rough-barked trees and thus to reach their prey. 

Five parasitic wasps have been established. Two are minute forms 
that deposit their eggs within the gipsy-moth eggs, and these their 
larvse destroy. One, Anadatus dispans Ruschka, was first released 
in 1908 and is more important than the other, Ooencyrtus kuoanse 
Ho*ward, which was liberated during the followir^ year. Field collec¬ 
tions of gipsy-moth egg clusters have been made in which over 40 per 
cent of the eggs vrere lolled by Anastatus. Of three other parasitic 
wasps, one, Apanteles melanoscelus Ratz., was first colonized in 1911, 
Its larva is an internal parasite of the gipsy-moth caterpillar. The 
other two species, A, lacteicolor Vier. and Meteorus versicolor Wesm., 
kill brown-tail moth caterpillars in the same manner. While A. 
melanoscelus and A. lacteicolor are important parasites of gipsy and 
brown-tail moth caterpillars, respectively, their value is unfortunately 
lowered because they in turn are rather generally attacked by other 
parasitic insects. M, versicolor does not appesr to be a parasite of 
prime importance. 

Four important parasitic flies have also been established. Their 
larvse feed within the caterpillai*s and kill them. Compsilura concin- 
nata Meig. was first liberated in 1906 and, besides being of special 
value as an enemy of both the gipsy and brown-tail moths, is also 
known to parasitize the laiwse of about 125 leaf-eating insects native 
to North America, and to have spread well beyond the area where the 
moths occur. Sturmia scutellata R. D., first released in 1907, is a 
valuable aid in holding the gipsy moth in check. Its habits are inter¬ 
esting in that the female fly deposits her eggs on the leaves upon which 
the caterpillars feed, and it is in this way that they become parasit¬ 
ized—the eggs hatcning after being swallowed by the caterpillars. 
The two other flies, Sturmia nidic^ Towms. and Carcelia laxipons 
Vill., are both parasites of the brown-tad moth, the former being of 
considerably more importance. 

Host Insects Have Spread 

Although the first colonies of these beneficial insects were placed in 
the field about 25 years ago, it has lequired a number of years for 
them to increase and disperse and to attain their natmal rdation to 
the faxma of the region, during the same time the host insects have 
spread from the comparatively limited area occupied in 1905 until 
they are now found in the greater part of New En^and. At first the 
brown-tail moth, because of the fli^t of the adult moths, spread more 
rapidly and even reached the Canadian Provinces toward the north¬ 
east, whereas the gipsy moth, from a small area near the coast, has 
moved inland in all directions. The insect enemies have followed, 
although less rapidly than their hosts, and are now generally dis¬ 
tributed throughout the infested region. 

Since 1911 annual examinations of the developrnental stages of the 
gipsy moth have been made at a series of observation points scattered 
over the area infested at the time, in order to determine the intensity 
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of infestation and the degree of parasitism. Similar observations on 
the brown-tail moth have been conducted since 1920. The results of 
these studies have shown a rapid building up of the colomzed insects, 
beginning in 1912, and, from time to time in different parts of the area, 
fluctuations in abundance which have accompanied the fluctuations of 
the hosts. Inmunerable otherj but less systematic, observations dur¬ 
ing the whole period since the gipsy and brow n-tail moths came to this 
countiy have emphasized the continual fluctuations in abundance of 
these insects. Figure 68 represents graphically the tendency of the 
annual fluctuations in abundance of me two host insects and of their 
imported natural enemies, based upon systematic observations within 
the limited area mentioned above. 

Figure 68 indicates that the gipsy-moth infestation, which had 
already reached a h^h level in 1912, remained so until 1921, when it 
began to decline rapidly and reached the lowest level in 1924, again in- 
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Fioi RE 68 —Fluctuations in dejjree of infestation and degree of pw isitism of gipsy and bro^t n tail 
moths m New England. * * Egg clusterb iier acre'' bawl on est i mates made in <?peci obsei v ation 
points. * ‘ Thousan< is of webs per to^ n ” refeis to number of w ebs, in which caterpillars &i)ond the 
winter, remo\ ed from trees and destroyed by State and town employ ees m towns considered 


creasing in intensity until 1928 and falling off once more in the follow¬ 
ing two years. The corresponding curve of parasitism shows a general 
increase from 1912 to 1930,most rapid in the hpg iTming ,biit maint,fli ue(l 
throughout the period except for the temporary f aTiiug off in 1924, 
w'hen the infestation was at me lowest point. It is noticeable that the 
increase in parasitism continued (until 1923) beyond the pomt (1921) 
where the infestation began to decliue. 

Figure 68 also shows the general progress of infestation and parasit¬ 
ism of the brown-tail moth since 1920. Throughout this period the 
infestation has in general been at a very much lower level than it was 
between 1905 a,n<r1920. It continued to decline until 1926, when it 
again began to increase. During this decade the fluctuations of para¬ 
sitism have been more irre^ar than those of the gipsy moth. It is 
nevertheless seen that as the infestation was dec Hning from 1920 to 
1925 parasitism was in general increasing, and there is at least a sug- 

f estion m the ciures that the two tendencies have approached a 
alance in the remainder of the period. 
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Intensity of Infestation 

It is notable that since the establisliment of the parasites the inten¬ 
sity of infestation of neither gipsy nor brown-tail moth has reached the 
high level attained in the earlier 3 ears, t\hereas the cuiwe of parasitism 
has shown a general upward tendency. 

Two of the imported parasites have been xmexpectedly helpful be¬ 
yond the immediate field for which they were intended. It has 
already been mentioned that Co/w pdlum concinnata has become a valu¬ 
able enemy of other destructive insects occurring in New England and 
neighboring areas. ^ This fly has proved to be an efficient enemy of the 
satin moth, which is an introduced pest first found in New England in 
1920. The same is true of a small parasitic asp, Euptcromalus nidu- 
Ians Thom., which was first impoited from Europe as an enemy of the 
brown-tail moth, but which has never proved of appreciable value for 
its contiol in this country. These two introduced species are, as far as 
is known, the only important insect enemies of the satin moth in New 
England. 

C. W. Collins anci T. H. Bureau of Entomology. 


G IPSY-MOTH Eradication In July, 1920, the New Jersey De- 
. Project in New Jersey partment of Agriculture reported 
L Apparently Successful the finding of a severe gipsy-moth 

^ infestation on a large estate near 
Somerville in that State. ^ Investigation showed that tms was by far 
the^ worst outbreak of this insect that had ever been found in the 
United States outside of New England. The female moths were depos¬ 
iting eggs on many of the tree trunks and the imdersides of branches 
were so thickly covered with egg masses that the bark was almost 
completely obscured. Steps were immediately taken by^ the United 
States Department of Agiiculture to determine the area infested and 
to apply treatment measures. The estate, which covered about 2,000 
acres and was provided with 25 miles of roads and diives, was im¬ 
mediately closed to the public and the removal of trees and shrubbery 
was prohibited. 

The worst part of the infestation centei ed in a 30-acre area of Koster 
spruce, several acres of which were completely defoliated. These trees 
had been imported from the Netherlands and other European coun¬ 
tries in 1911, before thepassage of the plant quarantine act regulating 
shipments of plants and plant products from abroad, and the insect 
was brought to this countiy in that ’way. 

It was determined at the outset that the work should be directed by 
the Federal authorities and that the Federal^ Government and the 
State should finance the proj ect i ointly. A hmiied survey made during 
July and August resulted in the discovery of many colonies of the insect 
over approximately 100 square miles of territory centering around 
Somerville, but a more detailed examination duiing the months that 
followed indicated that it had spiead over more than 400 square miles. 
The seriousness of the problem w^as increased as a result of finding the 
insect well established in the Wachung ridges which extend in a series 
of wooded ranges across the northern part of the State, and because 
318 shipments of trees from the infested estate had been forwarded to 
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72 towns in the State, and 216 lots had been shipped to 17 other States. 
These shipments were traced and small infestations were found in 
Pennsylvania and New York as well as in nine scattered localities in 
New Jersey. Treatment measures were applied to all of these small 
isolated infested location and the insect was exterminated during the 
following tv o years. (Fig. 69.) 

In November, 1920, the State legislature appiopriated $112,000 for 
conducting the woik, $25,000 was contributed by the owner of the 
estate, and on March 3, 1921, Congress appropriated $225,000 for 
gipsy-moth woik in New Jersey. Intense scouti^ and clean-up work 
was carried on during the fall and winter. It included cutting and 
bmning large areas ofbadly infested trees and brush. Equipment was 
purchased and assembled so that upward of 20 high-power spraying 
machines weie available for operation in the worst infested part of the 



Tk IKE 6 > —Life stiges of the gipsv moth V, Female moth, B and F, pupa? C\ larva?oi citeipi- 
lois, D, male moth; E, egg mja& All about three-fourths ndtiual sire 


territory early the following spring. Over 3,000,000 egg clusters were 
treated during the fall and winter and thousands of acres of ti’ee growth 
were spiayed, more than 100 tons of arsenate of lead being used. 

The movement of nurseiy stock and other materials mcely to carry 
infestation was regulated by a State quarantine which was enfoj ced by 
the Federal organization acting imder State authority. As a result of 
the fijret season’s work no trees have since been defoliated by the gipsy 
moth in the State of New Jersey. 

Eradication Task Undertaken 

The problem of exterminating the insect, however, was more far- 
reachiiig and difficult than that of obtaining sufficient control to pre¬ 
vent obvious damage to vegetation. The nabits of this insect were 
well known, the injury caused by it was a matter of record in the New 
England States, and the extreme diffieffity of eradication after the pest 
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had heroine well established over a wide area was fuUy^ appreciated. 
Nevertheless the opportunity was offered to evtemiinate it over a large 
and difficult area. This opportunity w as accepted by the Government 
and the State of New Jersey wth the purpose of ridding the State of 
the pest and incidentally of eliminating the possibility of spread from 
this source throughout the adjoining States and to distant parts of the 
United States. 

The plan of operation after the abundance of the insect had been 
materially decreased in the central part of the infested ai-ea was to 
rotate the work in different sections of the territory. An area was 
thoroughly scouted by experienced men, the egg clusters destroyed by 
an application of creosote, the center of the colony and surroundings 
sprayed wdth arsenate of lead in the spring after the nonnal time for 
hatching of the caterpillars, and the results checked up by expert men. 
The use of these methods for a single year does not give positive assur¬ 
ance that eradication has been secured when areas of country as large 
as a township are concerned and where the growth is varied and the 
terrain is irregular. After a lapse of intensive work in such an area for 
a season or two, it must be very carefully reex^ined, sometimes more 
than once, in order to be sure that the result aimed at has been accom¬ 
plished. 

Various Methods Necessary 

No set formula can be given for conducting an operation of this sort, 
as the methods used must be based on the conditions and on the natuie 
of the tree growth in different sections of the territory.^ While whole¬ 
sale cutting and burning of infested growrth in some wild lands is the 
cheapest and most effective method that can be used, in residential 
sections or in areas wffiere the tree growth is h^hly prized for shade or 
landscape effect, it is entirely impracticable, and more expensive meth- 
odssuen as treating egg clusters and spraying are necessaiw.^ The usual 
type of orchard sprayer Is inadequate to meet the conditions of this 
work. Higher pressures pe necessary to force the spray material 
through hose lines sometimes a mile in length. This is frequently 
required in heavily wooded areas. Special equipment such as hose 
that will wdthstana 1,000 pounds working pressure and specially de- 

S ied couplings and nozzles must be used in order to effectively spray 
trees from the ground without climbing. Heavy truck sprayers 
can not be moved far from well-maintained roads and should be set up 
at the water supply in order to prevent the necessity of hauling water 
for the spray solution, (Fig. 70.; 

Particular attention must be paid to the eradication of infestations 
along streams or watercourses in order that the egg clusters of the 
insect may not be spread to other localities on floating dfibris. In 
several instances it was necessary to mount spraying machines on 
small scows so that the trees along the edges of rivers might be sprayed 
wffien they could not be reached on account of sw^ps or flooded 
areas. This is only a single instance fllustrating the ingenuity shown 
by the workers in the field in surmoimting difficulties that aiise in 
certain parts of the territory. 

^ After the knoivn infested area and the colonies in the outlying sec¬ 
tions had been given careful attention, scouting \\ as taken up in a belt 
of townships approximately 10 miles wide, beyond those where infesta¬ 
tion had previously been fotmd. This was necessary in order to make 
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suie that there were no outlying colonies, and increased the area in 
New Jersey requiring careful scouting to more than 2,300 squai*e miles. 
Each year since this outer belt of to^v^lships was scouted the plan has 
been to gradually close in towaid the center. In this way the teriitory 
has been gradually 1 educed and the expenditures decreased accordingly. 

The largest expendituie made duiing the pi ogress of this woik was 
in 1923, when $295,000 of joint State and Federal funds weie used. 

Last Live Moth Found in 1929 

The last live gipsy moth was found in New Jei*sey in June, 1929, but 
considerable work has been required in reinspecting territory in the 
central part of the area. This is a tedious and expensive operation. 
Not only is excellent eyesight necessary on the part of the men em¬ 
ployed but a system of checldng the work that has been covered is es¬ 
sential to prevent colonies of the insect from being oveilooked. Dur- 











riuURB70 —spraying woo<lUnd in NewJeisej ThesiJiiy to bein^applied to in the bxckgiouud 

more than 2,000 feet fi om spra;^ er m the i iv;ht foi ogioimd 


ing the last thiee seasons traps baited with a material that will attract 
male gipsy moths have been used throughout the greater portion of the 
aiea that was once generally infested in order to secuie additional evi¬ 
dence as to the presence of this pest, but no moths have been caught. 

Since the work began in New Jeisey there has been expended on this 
pi'ojectover$2,200,000. It is estimated that the cost of causing through 
the reinspection w ork during the next year w iH be approximately $40,- 
000, after w hich time, if no new infestations are found, a small amount 
of checking work should be done for a few years in the localities which 
are most likely to be infested, as a precautionaiy measiue. (Fig. 71.) 

The New Jersey gipsy-moth project covers the lai^est area where an 
attem^ has been made to exterminate rather than to control this in¬ 
sect. Excellent cooperation has existed betw een the Federal and State 
organizations. This has been supplemented by sympathetic interest 
on the part of the citizens living in the infested tenitoiy. This atti¬ 
tude is particularly commendable when it is realized that in many cases 
the insect occurrea in such small niuubers that no v isible damage could 
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be observed and that it was necessary to cause the owners serious in¬ 
convenience in order that exterminative measures might be applied to 
their property. A. F. BuRGEbS, 

Plant Quarantine and Control Administration, 


H ome Accounting Rural home makers tliroughout the 
Makes Good Headway United States who have been keeping 
Among Farm Women household accounts in cooperation 

with the Extension Service of the 
United States Department of Agriculture, report that household 
accounts tell them; (1) Where the money is going; (2) how much the 
farm is furnishing toward family living* (3) how to plan future expend¬ 
itures that will bring more satisfaction to the family; (4) how to 
establish habits of thrift with the chiMren; (5) how to divide the 
money wisely according to the many family needs; (6) how to adjust 
family disputes that arise in relation to money matters; (7) how to 
buy wisely and use the money intelligently; (8) the total amount of 
money spent for family living; (9) how to maintain desirable living 
standards through changing economic conditions. 

In a number of States farm men and women have been meeting 
together for 2-day conferences to discuss the farm and home economic 
conditions of their counties and communities and to make recommen¬ 
dations as to better ways of farming^ and home making, based on their 
years of experience and on information which the extension agents are 
able to provide. During these discussions the men and women have 
analyzed the cost of on the farm for the average family of five 
members. The analysis included the details of how much cash is 
required to provide the food supply; how much money is needed for 
clothing; the amount to be allowed for fuel, light, operating expenses 
of the home, and replacement of furnishings; what should be set aside 
for education, recreation, and community activities; and such items 
as personal needs and gifts, A comment made most frequently by the 
rural women taking part in these discussions was that they did not 
know how much money the family was using. In consequence, in eveiy 
State the women have asked the extension agents to assist them in 
keeping household accounts. 

The usual procedure has been to enroll in a study group the home 
makers who had become interested in household-account keeping. 
Many of these women were wives of farmers who were keeping farm 
accounts, and thus at the end of the year the totals for family living 
and farm expenditures could be analyzed and changes in management 
practices for both the farm and the home for the next year could be 

{ )lotted. In other cases the interest of the wife in household accounts 
ed her husband to start farm accounts. ^ 

The Extension Service sometimes furnished the household account 
book free or at a nominal cost. Often the women used a notebook and 
ruled columns, putting in the headings for the expenditures, or ob¬ 
tained the account book from banks or other commercial agencies. 

Value of Accounting Recognized 

At the first meeting of the study group the women discussed with the 
extension agent the method of entering the various items of expendi¬ 
ture, and simple ways and means of keeping accounts, such as a wall 
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board on ■which the monthly sheet was thumb tacked, a pencil tied to 
a string, and a spindle to hold bills were fastened. At subsequent meet¬ 
ings the account keepers discussed the purchasing of clothing, the value 
of the garden products as a contribution toward the fanuly li'ving, the 
high cost of entertaining, the need of wise expenditure of funds for up¬ 
keep of the house and furnishings, how to obtain the cooperation of the 
family in keeping accounts, and how to teach boys and girls money 
inanagement. At the end of the year the gro up met to make an analy¬ 
sis of their total expenditures. In some cases the Extension Service 
staff^ or research workers of the land^rant colleges, gave assistance in 
makmg the analysis and helping to draw conclusions. The consensus 
of the women ■was that their accofmts had been so valuable that they 
would not consider discontinuii^ them. 

The comments made by houseWd-account keepers, taken from the 
extension agents’ reports, tell ■vi^vidly the value they found in account 
keeping: 

A mother and father who were looking forward to giving their 
children a college education said that they never would have been able 
to save the money if they had not kept accounts and worked out 
their budget in advance. 

One home maker said, “You know, I thoiight I wasn’t spending any 
money this year, and here my total money expenditure is higher than 
that of any other home maker in our group.” 

Many human interest stories tell of complete changes in the manage¬ 
ment of the home as a result of account keepii^. An especially inter¬ 
esting story is that of a family in which the husband had had several 
operations and the family had become burdened ■with debt until they 
were almost hopeless. By keeping accounts they found that they were 
doing too much entertaining, and too much of the work, including food 
production, that could be done in the home, was being done outside. 
After keeping accounts for only a few months they were able to adjust 
matters so that they expected to clear their debt by the end of the 
year. 

Influence on Health Habits 

Account keeping often affects health habits, as is illustrated by this 
story. One woman stated that when her two little girls were bom, 
while she was li’ving in the city, it was necessary to purchase milk. In 
order to economize, the youngsters were denied an adequate supply, 
and in their teens these girls had trouble with their teeth. Later, the 
family moved to a farm, and two little boys were bom. These young¬ 
sters had plenty of milu and have always had good teeth. The mother 
said that she realizes now that she might have saved much of the dental 
expense for the girls had she purchased milk for them while they were 
gro'vdng. 

Another woman states that even though she is very busy and does 
not have money to spend on luxuries, she finds it worth while to keep 
a strict account so as to make the pennies go as far as possible. By 
keeping accounts she was able to improve her whole house. 

Another woman comments that the greatest value she received from 
keeping accounts was that they enabled her to be sure that her income 
was being used to the best advantage. She also reported that the 
suggested budgets did not suit her needs. In order to reach her goal, 
of having her income sufficient to enable her to live as she had been 
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accustomed if the income stopped, she changed the percentage for 
savings given in the suggestive budgets to a much higher one. 

It is difficult to estimate the value of keeping accounts from the point 
of view of changed attitudes and habits of living, but extension agents 
report that rural people feel that know ing how much money the farm is 
earning, and how that money is being spent, gives them a basis of com- 

S ari&on with the cost of living in the city, and makes many of them 
ecide to remain on the farm. Accounts also furnish home makers 
with fact information that is not merely hearsay or a panacea. They 
prove that raising vegetables for home'use is profitable in many in¬ 
stances, and that certain practices relating to buying materials for the 
home are economical. What is still more important is that keeping 
accounts and having family councils on money matters have made for 
happier family relationships. 

Very few rural women have yet come to the place where they are 
willing to pay for the services of a trained person to assist them in 
household account keeping. The farm-management specialists report 
that farmers to-day are willing to pay as high as $25 a year for the 
assistance of a trained worker in farm account keeping. Perhaps the 
day will come when rural home makers will be willing to pay for a 
service of this kind, since it is fundamental in getting the most from 
the money earned by following the profession of farming. 

Mary Rokahr, Ehtension Serince, 


H O ME-DEMONSTRATION Despite hard times and greatly 
Agents Assist in Developing reduced ca«h incomes, thousands 
Farm Family Resources of farm homes became better 

places in which to live during 
1931. Early in the year many families realized that filled pantry 
shelves and storage bins, supplemented with all-year gardens, would be 
the best insurance^ against hunger and \vant during the winter. Con¬ 
sequently, extension agents^ emphasized the value of year-round 

f ardens, fall gardens, the utilization of practical irrigation systems, 
otbeds and coldframes, and the introduction of new kinds and varie¬ 
ties of vegetables, berries, and small fruits. Planting of improved 
home gardens was encouraged in many localities by establishing a 
demonstration garden, wffiich showed what to plant, when to plant, 
how to cultivate, and how to take care of a continuous succession of 
growing crops. 

In Arkansas, for example, home-demonstration agents visited 100,000 
gardens in 1931. Of these 2,500 were demonstration gardens. Ap¬ 
proximately 4,260 gardens on Arkansas plantations were supervised by 
Negro extension agents. Nearly 40,000,000 quarts of fruits and vege¬ 
tables and other home-grown products were canned in 66 counties 
employing home-demonstration agents, and 45,692 farm families 
marketed $1,114,802 worth of surplus garden, poultry, and home- 
dairjr products. In November and December, 1931, 6,399 beef¬ 
canning demonstrations were made by home agents in Arkansas. 
Nearly 42,500 families had fall gardens. 

In promoting the live-at-home program, Texas farm and home 
demonstration agents helped to increase farm home gardens 46 per 
cent in 1931 over the previous year, to more than treble the amount 
of canning, and to extend the home production of meat to 75 per cent 
of the farms. About 50,000,000 cans and jars were filled with 
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vegetables. More than 64,500 farm families provided a home supply 
of meat by canning. (Fig. 72.) 

^ A food plan or budget for a farm family of five for one year, out¬ 
lined by Texas home-demonstration agents, called for the production 
of $547 worth of food on the farm and the purchase of but $63 worth. 
The home production and conservation program called for a sufiicient 
supply and variety of foods, including pork, beef, lamb, chicken, 
dairy products, vegetables, friiits, and cere^. The agents encouraged 
farm women and girls working under their direction to standardize 
surpluses and offer them for sale. 

Farm home products were marketed more extensively during 1931 
than ever before. "While some of the money returns may appear 
small, the cash received in many cases covered one or more important 
fantnly needs. It paid the mortgage interest; bought the schoolbooks 
and clothes; clothed 
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the family for the 
year; paid the year's 
grocery bill; bought 
labor-saving equip¬ 
ment for kitchen, or 
laundry, or home dai¬ 
ry,^ or poultry work; 
painted the house; im¬ 
proved the living 
room; or kept a boy 
or girl in college. 

No other way of tak¬ 
ing care of some of 
these items could 
have been provided. 

In Garfield County, 

Okla., total sales in 
one farm women's 
market amounted to 
$14,225. InArkansas 
22 market-gardening 
demonstrations were^ conducted. Several roadside markets made a 
substantial contribution to the live-at-home campaign. 

Thirty-nine home-demonstration markets in North Carolina sold 
$236,517 worth of products through club markets, carload shipments, 
and individuals. In South Carolina total sales as a result of home- 



riGLEB 27—A Te\as fenn woman with her home-preserved foo<3 
supply In 112 counties in Texas 25C,217 farm famdies pro\ ided part 
or all of the year’s food supply from canned vtgetahles, fruits, and 
other farm products 


demonstration marketing work amounted to $293,738. Eighteen 
club markets in Alabama reported sales of $347,652. 

Farm women in Texas counties pooled their homemade rugs to 
fill an order placed by the manager of a large department store in 
Dallas for 100 hooked wool rugs. Their quaSty carefully protected 
by home-demonstration standards, a wide variety of products is 
sold privately in stores and in special markets by women and girls 
in Texas under the distinctive Better 4-H Products label. 

The money with which to pay for needed household equipment or 
furnishings has often been supplied through the sales of farm home 
products from gardens and orchards, poultry flocks, and home dairies. 
The records also show that many other things have been sold, such 
as homemade rugs, canned goods, baskets, tooled-leather articles, 
quilts, gloves, and many other special homemade products. 
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Recognizing that convenien-^e, comfort, and beauty in the home, 
well-kept grounds, appropriate clothing, and wholesome recreation 
are essential, agents encouraged farm faniilies to strive to attain these 
ends in practical and economical ways. More farm women in Texas 
enrolled as demonstrators to improve their living rooms in 1931 than 
in 1930 andLgreater interest was showm by the club girls in improving 
their bedrooms. Some of the women have exchanged quilts for nigh, 
canned goods for furniture, and so on. Often keen family interest in 
home improvement has led to tlie exchange of field labor for labor in 
painting the house, in paper hanging, or in installing plumbing. 

Much resourcefulness and ability are shown in the use of shnibbery 
in beautifying home grounds. Satisfying improvements have been 
accomplished by work involving little "or no cash outlay. 

There has been more organized group activity in community im¬ 
provement, road and highway beautification, and wholesome recrea¬ 
tion. 

Ola Powell Malcolm, Ejien^ion Service. 


H OME-DEMONSTRATION Approximately 1,200 counties in 
Work Influences Farm the united States now have county 
Women, Survey Shows home-demonstration agents who 

work wnth the farm women on 
problems closely associated with the home. ^ In a large proportion of 
the remaining counties considerable work with farm women is done 
by the county agricultural agents with the assistance of the home- 
econoinics speciansts from the State colleges. 

During 1930 extension agents reached 646,000 w'omen tlnough 
formal gi'oups organized for study purposes. In addition, many women 
were reached individually by extension workers, and much informa¬ 
tion was passed on to neighbors by local loaders and otliers affiliated 
with the various home-demonstration clubs or hmue-bureau groups, 
as they are variously called in the ditferent sections of the country. 

In order to obtain reliable information ou wiiether extension teach¬ 
ing actually is causing farm vv'omen to take up improved methods of 
home making, personal interviews with all the farm women in re})re- 
sen tative areas of 16 States have been held. In 12 of the States home- 
demonstration agents hav^e been employed in the counties involv’-ed 
in the studies for an average of six years.^ In two of the States the 
counties studied had had the services of a district hoine-deimmstratiou 
agent serving from three to four counties, wiiile in the remaining States 
the only home-economics extension ci»uducted outside of emergency 
work, (furiiig the war period, was handled by the agricidtural agents, 
with the assistance of Stare home-economics specialists. 

According to the information supplied by the women themselves, 
new or better practices have been accepted as part of the regular home 
pi‘ocedure in 32 per cent of all the farm homes in tlie areas studied. 
The percentages of homes reporting changes due to extension teach¬ 
ing ranged from 7 per cent to 65 per cent. The number of changed 
practices reported varied from 12 to 177 per 100 homes. The changes 
most frequently reported related to clothing and to food preserva¬ 
tion. Other changes reported with gi*eat frequency dealt with food 
preparation and the nutritional technic of feeding the family. 
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As these four lines of work ai'e equally applicable to homes of owners 
and tenants, it was not sinprising to find that approximately the same 
percentages of each have been influenced by extension. 

Size of the Farm a Factor 

The size of the fann apparently has some bearing upon the adoption 
of better home practices, the percentages of homes influenced being 
a little higher on the larger farms. 

The distance from^ the county extension office, and whether the home 
was situated on an improved or an unimproved road, had little if any 
bearing upon the adoption of home-economics practices. 

In SIX areas educational training of farm 

women was obtained it was found that a definite relationsmp existed 
between the amount of formal schooling received and the extent to 
which home-economics practices were changed. 

On the other hand, age of farm women seemed to have little bear¬ 
ing upon the adoption of new or better practices, the older women 
reporting practices changed about as frequently as the younger 
women. 

By far the most important factor affectiiag the adoption of prac¬ 
tices was contact with extension workers. vVTiere farm women had 
attended home-demonstration meetings or had otherwise come into 
personal contact with the home-demonstration agent or State special¬ 
ist, six times as high a percentage reported practices adopted as was 
true among women making no such contact. More than twelve times 
as many changes per 100 homes were also reported for the contact 
group as for the noncontact group. 

In order to get the most out of extension work farm women should 
belong to the local home-demonstration club, attend extension meet¬ 
ings, and in other ways inform the extension workers of their interest 
and individual problems. 

Home-demonstration workers must assume the responsibility of 
stimulating^ interest and influencing the women outside of home- 
demonstration clubs, by means of bulletins, circular letters, personal 
visits, news stories, and similar means and agencies. 

M. C, Wilson, Extension Service. 


H oney Grading Stamps In the United States there are found 
Give Consumer Full honeys of many distinct flavors, each 
Confidence in Product flavor determined by the variety of 

flower from which the bees gathered 
the nectar. In certain regions where farms are large it is not uncom¬ 
mon to find hundreds of acres of a single variety of nectar-producing 
forage plant. The white-clover belt in the central northern part of 
the United States produces white-clover honey in large quantities. 
In the Intermountain States, Nebraska, and the Dakotas, alfalfa and 
sweetclover furnish enormous crops of honey. The honey in the 
Pacific Coast States comes largely from alfalfa, orange, sage, star 
thistle, and fireweed, whereas in the South tupelo, sourwood, gall- 
berry, and cotton are the principal sources. Buckwheat honey in 
commercial quantities is furnished chiefly by New York and 
Pennsylvania. 
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It is only natural to oxpect a variation in f*olor, flavor, and physical 
appearance of honeys coming from such a wide geographical range. 
Honeys vary in color from water white to very dark amber. There 
is some correlation between the color and the flavor of honey, the 
dark honeys usually having a more pronounced flavor than those of 
lighter color. Tupelo and sage honeys remain in clear liquid form 
amiost indefinitely, whereas honeys from alfalfa and sweet clover 
crystallize shortly"after their removal from the hive. 

Honey is available in two forms—extracted and comb. Extracted 
honey is produced by the bees in the same manner as is comb honey 

except that it is made 
in larger combs; the 
liquid honey is after¬ 
wards separated from 
the comb by means of 
a centrifuge or extrac¬ 
tor. Extracted honey, 
in its liquid or in its 
granulated form, is 
sold in tin cans, pails, 
or glass jars. Comb 
honey, on the other 
hand, is sold in the 
small square sections 
just as it was sealed by 
the bees. (Fig. 73.) 

Product Merits Con¬ 
sumer’s Confidence 

As relatively few 
persons ever have an 
opportunity to famil- 
iaiize themselves with 
beekeeping, the great 
majority have no con¬ 
ception of the manner 
in which honey is pro¬ 
duced commercially. 
They therefore look 
upon all honey with 
suspicion, whereas, so 
far as genuineness and 
FitfURD7i—it*b all good honey purity are concerned, 

there is probably no 

food product on the market in which the consumer may place greater 
confidence. In the first place, adulteration of honey is not a profit¬ 
able undertaking and, therefore, has never presented a problem to 
State and Federal pure-food officials. Although the pure-food law 
prohibiting the shipment from one State to another of impure or 
adulterated honey as pure honey has been rigidly enforced, less than 
a dozen instances of misbranded or adulterated honeys have been 
found by Federal inspectors since the passage of the law in 1900. 
In the second place, the only difference between the commercial 
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honey of to-day and the bee-tree honey of yesterday, in which some 
persons stiQ have such faith, is in the matter of cleanliness. Bee¬ 
keepers have gone a long way toward perfecting clean methods of 
handling honey, but they have not changed the product of the bee. 

Recently the Department of Agriculture, by recommending and 
putting into official use the United States grades for honey, has 
taken still another step to insure the consumer access not only to 
genuine honey, but to the best honey. These grades cover every 
form of honey produced and the fundamental principle underlying 
them all is that the honey must be of good edible quality. For 
example, between the two grades of extracted honey designated as 
Fancy and No. 1, practically the only difference is that the latter may 
have air bubbles and small particles of wax which are not permitted 
in the former. In the grades of comb honey the difference is largely 
a matter of color and evenness of cappings and the completeness v ith 
which the bees have filled all the cells of a section, although in all 
grades sections are sold by weight. (Fig. 74.) 

The emplojment of the United States grades by producers of honey 
carries with it the privilege of using (government grading stamps, 
which offer a medium for describing the many conunercial honeys 
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Figure 74 —Grading Sstamps A, Extracted hone>, B, comb honey 


produced in this country. As the consumer learns what these grading 
stamps signify, he discovers that it is possible to obtain exactly the 
color and quality of honey which he desires. By briimng about a 
better understanding on the part of the consumer, the United States 
grades for honey not only facilitate sales, but they also give the 
consumer greater confidence in this most wholesome of sweets. 

Geohge E. Marvin, Bureau of Entomology. 


I NBREEDING Experiments “Never practice close inbreeding if 
with Guinea Pigs Are a you want vigorous and prolific live- 
Guide in Stock Breeding stock,” is advice often heard among 

farmers. There is also a common be¬ 
lief that the stock will run out and that they will lose size and be 
more subject to disease. These results have been experienced by many 
farmers who have inbred their stock extensively. 

In the endeavor to obtain more definite information on the effects 
of inbreeding than general observation has furnished, the Bureau of 
Animal Industry planned an experiment that has oeen conducted 
continuously for the last 26 years. The purpose was to detennine the 
effects of close inbreeding when carried on for successive generations. 
Guinea pigs were selected as the experimental animals because an 
extensive experiment of this nature with the various classes of live¬ 
stock would be too expensive and would require too much time. In 
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general the results obtained with guinea pigs should be similar to those 
likely to be obtained with larger animals. 

The experiment has now extended through 30 generations of the 
closest possibleinbreeding—that of matings between brother and sister. 
Data on about 25,000 animals have been recorded during the quarter 
centmy. To accomplish this same amoimt of w'ork with cattle w'ould 
require about 120 years, with sheep about 70 yea^^, and with hogs 40 
to 50 years. 

The experiment was begun with 35 lines of guinea pip, but 11 failed 
to produce a second generation and 1 line was disposed of because of a 
skin disease, thus leaving 23 lines in the e^eriment. Between 1906 
and 1911 some of these 23 lines became extinct, because of w'eakness, 
and between 1911 and 1917 three or four other lines were disposed 
of because they could not be maintained by brother-sister matings. 
Only five lines continued through the 25 yeaire. For comparison with 
the closely inbred lines, a control stock was established in 1911 and 
maintained by matings not more closely related than third cousins. 

Practical Examples in Hog Raising 

At the beginning of the experiment the five lines differed in number 
of young per litter, birth weight and weaning weight of the your^, 
percentage of young bom alive, and percentage of those bom alive 
W’hich were raised to W’eaning. All these factors mean profit or loss to 
livestock producers. " 

Let us consider, for example, the results of the guinea-p^ experi¬ 
ment in terms of swine. In the number of young per litter, there was 
a decrease of nearly 27 per cent in all the inbred lines of guinea pigs 
for the 25-year period. At the same decrease in swine, if sow's at 
first produced 12 pigs to the litter, at the end of about 30 generations 
of inbreeding they wmuld produce only 8 or 9 pigs to the littei*. But 
this is assuming all are born alive. After 30 generations of inbreeding 
it was found that there was a decrease of over 20 per cent in tho num¬ 
ber bom alive. Accordingly, the number of live pigs would be only 
6 or 7, and of these, only 4 or 5 would reach matiuity and be market¬ 
able. Certainly there would be no profit in this. It is true that all 
the five linos of guinea pigs did not nave so great a decrease in litter 
size or so great a mortality. Some breeds of hogs might suffer more 
or others less from the practice of close inbreeding, but, in general, 
it would not be a safe procedure for the average famier to follow. 

S\^e breeders usually aim to produce spring and fall litters. Guin¬ 
ea pigs normally breed every 69 daj's, a frequency which makes possi¬ 
ble 5 litters during the year. Inbreeding reduced fertility to such an 
extent that instead of 5 litters, only 3 litters a year were produced on 
the average by the inbred stock. In hog production this loss would 
not be so great as with guinea pigs, but it might delay breeding to 
such an extent that in some years production of 2 litters would not 
b^ossible. 

For the last 15 years of the experiment, records were kept of mat¬ 
ings which proved to be completely sterile. During this time nearly 
10 per cent of the matings never produced a litter. It is trae that th£ 
fertility of the stock at the beginning of the experiment was not 
Imown, but 10 per cent sterility seems large and with any class of 
livestock would be a serious loss. 
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Signs of Progressive Weakness in Inbred Stock 

Mortality losses in these studies included youn^ dying just before or 
at birth and those dying between birth and weaning. The first group 
is known among stockmen as stillbirths. ^ This type of mortahty is 
probably an indication of weakened constitution or some physiologi¬ 
cal disorder in the dam, a condition which interferes with the birth 
of living young. In the guinea-pig experiment the number of still¬ 
births increased as inbreeding progressed. The number of young dy¬ 
ing between birth and w eaning also increased as inbreeding progressed, 
a Fact which probably indicates w’eakness in the young as well as in 
the dam. 

The mortalitv of the mature guinea pigs w as also taken into con¬ 
sideration. The death rate of females w as much greater than that of 
males during the reproductive period of the females, but there was 
considerable difference in female mortality among the five inbred 
Knes. Two lines had a very heavy death rate at the biith of the first 
or second litter. In two other fines the female produced three or 
four litters and then died. In the fifth inbred line the females had a 
greater length of life than those in the noninbred stock. If there are 
such differences in breeds of livestock, it would certainly be advisable 
for the farmer to select strains of known long life for his breeding stock. 

Weight apparently was influenced less by inbreeding than by the 
factors just discussed. In mosti of the lines there was a lower birth 
weight and weaning weight than in the foundation stock and early 
generations, but some lines showed a gain. In every case the per¬ 
centage of change in birth weight during the 25-year period was much 
less than the percentage of changes in fertility and mortality. Gains 
between birth and weaning, however, dropped about 33 per cent. In 
every case the weaning weights at the end of the 25-year period were 
less than those at the beginning of the period and averaged nearly 25 
per cent less.^ Let us consider these results also in terms of swdne. 
Even though inbred pigs at birth might weigh the same as those not 
inbred, the gain up to a certain age would be 130 pounds instead of 
200 pounds. Thus the farmer wordd have to feed his pigs for a longer 
period in the effort to bring them to a desired market weight. The 
same would hold true for beef steers and market lambs. 

Control Stock Also Declines, Though More Slowly 

All the foregoing facts make a bad case for inbreeding, but compari¬ 
sons with the noninbred stock indicates that other factors may nave 
been responsible for some of the decline experienced. In 1911, when 
observations on the noninbred stock were begun, there was very little 
apparent difference between it and the inbred lines. The noninbred 
stock, however, has shown declines similar to those of the inbred stock 
in nearly eveiy respect except that they have been at a less rapid rate. 
Apparently the control stock is more nearly maintaining its vigor. 
Change in size of litter has been about equal in both mbred and nonin- 
bred stocks. The increase in mortality among the inbreds has been 
about twice as fast as in the noninbreds. In weight at birth and wean¬ 
ing, the noninbred line made a gain during the 25-year period, but the 
gam at weaning was much lower than the gain in birth weight because 
of lower percentage gains. 

100446^—32-17 
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Many Interesting Variations Observed 

This condition complicates matters and makes one wonder whether 
the damage attributed to inbreeding really was due to such inbreeding 
itself or to other causes. As a matter of fact, inbreeding and certain 
other causes, ^ hich we may call environmental, arc probably operating 
together to give the results obtained. Some of the evidence to show 
that inbreedmg does play a large part in the decline of the guinea-pig 
stock lies in the fact that the noninbred lines did not decline at so rapid 
a rate as the inbred Another may* be in the fact that there is only one- 
third as much sterility in the nonmbred stock as in the inbred lines. 

Still further proof may be in the difference among the various inbred 
lines in their response to inbreeding. The five inbred lines differed 
from one another under the same conditions of feed and management. 
If these conditions alone were responsible for the decline in the vari¬ 
ous factors mentioned, one could reasonably expect a similar percent¬ 
age decline in all lines, and that all would maintain their same relative 
ranking in fertility, mortality, and weight. TMs is not the case, how¬ 
ever. The line which produced the smallest litters in 1906 produced 
the largest in 1930, ana the one which produced the largest in 1906 had 
fallen to second place in 1930. The greatest decrease m litter size was 
almost 37 per cent, whereas the smallest was only 3 per cent. The line 
with the highest mortality at birth at the beginning of the experiment 
has become next to the lowest in this respect but has suffered the great¬ 
est loss in birth weight and weaning w^eight of its young. The three 
lines with the lowest mortality at birth in 1906 had the highest mortal¬ 
ity in 1930. 

These and many other similar results biing out the point that in- 
breeding has intensified and fixed certain hereditary differences in size 
and frequency of litter, rate of gain, mature w^eight, and mortality. 
The hereditary basis for such dinerences is veiy complex and only by 
intensive inbreeding is it possible to establish true breedmg strains. 
There is added difficulty, how^ever, in combining all the desirable chm‘- 
acteristics in one line. For instance, the line w ith the greatest fertility 
and longest life has the disadvantage of low w^eight. ^so the line pro¬ 
ducing the heaviest young has the disadvantage of liigh death rate. 
Thus, frequently when several charactei-s are concerned the good points 
are counterbalanced by undeshable ones. These undesirable charac¬ 
ters are intensified by inbreedmg just as are the good ones. Thus it is 
distinctly advisable for the breeder to use only superior individuals if 
he breeds closely. Inbreeding may be a valuable instrument for rem¬ 
edying defects, but as in surgery it should be guided by an experienced 
and expert hand. 

O. N. Eaton, Bureau oj Animal Industry. 


J APANESE Beetle Has Fifteen years have now elapsed since the 
Foimd Conditions in Japanese beetle was first discovered in the 
Eastern States Ideal United States. Observation and experi¬ 
ence have shown xmmistakably that the 
beetle has foimd conditions, in the eastern portion of the country at 
least, ideally suited for its rapid multiplication; favored host plants in 
abundance; and an almost total lack of parasites, native to this new 
environment, able to hinder its development to any marked extent. 
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Distribution in the United States 

The influence of modern agencies of transportation and commodity 
distribution upon the dispemion of an insect is well illustrated by the 
dispei*sal of the Japanese oeetle. All available data support the belief 
that.the beetle, although a vigorous flyer, is exceedingly erratic in its 
flight and its average rate of natural dispersion is not normally in excess 
of about 5 miles a year. However, a much more rapid distribution is 
inevitable and has actually occurred as a result of presently trans¬ 
portation methods. The approximate distances from the origmal point 
of infestation (Riv¬ 
erton, N. J.) to the 
most distant points 
where beetles were 
found during the 
summer of 1931 are, 
to the north (Little 
FaUs, N. Y.), about 
220 miles; to the east 
(Boston, Mass.), 
about 270 miles; to 
the south (Charles¬ 
ton, S. C.), about 
575 miles; and to 
the west (Colimibus, 

Ohio), about 430 
miles. That the dis¬ 
tribution has not 
been much more 
widespread may 
properly be credited 
to the enforcement 
of Federal and State 
quarantine restric¬ 
tions on the move¬ 
ment of various car¬ 
rier and products. 

The area of distri¬ 
bution at the close 
of the 1931 beetle 
season may be 
roughly divided as 
follows (fig. 75): A 
zone of continuous infestation, which comprises the southern three- 
fourths of New Jersey, with the exception of the lower one-half of 
Cape May County; the southeastern counties of Pennsylvania, 
adjoining the city of Philadelphia, as far west as Quakertown, 
Pottstown, Coatesville, and Keimett Square; and the extreme 
northeastern corner of Delaware as far south as the vicinity of 
Delaware City. Beyond this area, a zone of discontinuous or local¬ 
ized infestation, the outer limits of which are indicated by such 
localities as Boston and Springfield, Mass.; Albany, Little Falls, Bing¬ 
hamton, Elmira, and Watidns Glen, N. Y.;Sayre, William^ort, Lock 
Haven, Altoona, and Ghambersburg, Pa.; Hagerstown and Brunswick, 
Md.; Washington, D. C.; and Alexandria and Norfolk, Va. Still far- 
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ther out, a number of widely separated points of limited infestation, 
such as Buffalo, N. Y ; Erie, New Castle, and Pittsburgh, Pa.; Cleve¬ 
land and Columbus, 
Ohio •Richmond, Va.; 
andChaileston, S. C. 

Population Density 

An outstanding fac¬ 
tor in the situation 
has been the amazing 
reproductive capacity 
of the insect imder 
favorable environ¬ 
mental conditions. 
When the Japanese 
beetle was first dis¬ 
covered in August, 
1916, only a very few 
bee ties could be foimd; 

jbiuiRJc70—Lightei pitches indicate turf killed by Japanebe-beetle three years later, in 

the same immediate 



vicinity, from 15,000 to 20,000 could be collected by hand by one 
person in a day; m 1929, on a 15-acre lawn not many miles distant, 
approximately 10,000,000 beetles vrere caught in traps m 44 days. At 
favored points of heavy infestation, such as in well-kept lawns or 
golf greens (fig. 76), an average of from 350 to 400 grubs (the laiwal or 
immature stage of 
the beetle) to the 
square yard is not in¬ 
frequent. 


Despite this alarm¬ 
ing rapidity of in¬ 
crease, it should be 
borne in mind that 
scarcely any other 
part of this country 
offers^ so favorable a 
combination of en- 
yiromnental condi¬ 
tions of temperatui'e, 
rainfall, sou types, 
and host plants as is 
found in the present 
zone of continuous in¬ 
festation. The in¬ 
sect, being a native of 
Japan, is evidently 
adapted to an insular 
rainfall. These con¬ 



ditions are in general Fi&lre TT —Defoliation of apple tree by feeding of Japanese beetles 
most nearly approxi¬ 
mated on our eastern seaboard, whereas farther inland, where pro¬ 
longed summer dioughts are of rather frequent occurrem^e, as -well as 
extremes of heat and cold, the climate would appear to be less favor- 
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able. There is evidence 
that the Japanese beetle is 
adversely affected by 
droughts, especially if 
these come at a time when 
eggs are being laid and 
hatched. Fui'thermore, 
data at hand seem to 
indicate that the maxi¬ 
mum-infestation peak m a 
given locality may remain 
at the high level for only 
a relatively few seasons, 
and be followed thereafter 
by a noticeable decline to 
a lower level of abundance 
and destructiveness. 

Host-Plant Groups 

^ Observations over a pe¬ 
riod of years have shown 
that, wMe the Japanese 
beetle will feed upon more 
than 250 species of plants, 
the preferred food plants 
number only from 35 to 40. 

The fruit trees most sub¬ 
ject to attack are the apple, 
quince, peach, cherry, and plum. (Figs. 77 and 78.) Not only is the 
foliage attacked but the fruits as well, especially of the ea^ ripening 

varieties. The pear is 
an outstanding excep¬ 
tion, both foliage and 
fruit apparently being 
almost entirely im¬ 
mune to beetle attack. 
Among the plants 
bearingsmaUfruitjthe 
grape, raspberry, and 
blackberry are most 
subject to attack, es¬ 
pecially the grape; the 
fniits of these varie¬ 
ties, however, are 
rarely, if ever, eaten 
by the beetle. 

Truck crops are sel¬ 
dom seriously injured 
by the beetles, though 
in restricted areas of 
exceptionally heavy 

concentration beetle damage to foliage or blossoms of rhubarb, peas, 
beans, and similar garden crops may at times be quite severe. Sweet 
corn is a notewormy exception to this rule; the foliage suffers but 


Fig CRB 78 


aft -JL 

-Jdpcinebe beetles dubtered oa npening peaches 



FltiURB 79 - 


-Typical imperfect polhnation of com rebolting from Japa¬ 
nese beetle feeding on silk 
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little in most iubtances, but the gieen silk is \ attractive to tbe 
beetles and is fed upon extensively, the result being to prevent, or to 
seriously inteifeie 'with, the pollination of the ear. (Fig. 79) In 
commercial plantings the reduction in lecent years in iiiaiketable eais 
as a lesult of this feeding has nm as high as 100 per cent. 

In recent yeais it has been foimd that the giubs at tunes feed rather 
extensively on the roots of vaiious truck crops. Appreciable damage 
to the roots of such ciops has fie<juently been observed even when the 
crops vere proving in vell-cultivated plots or fields. Examples of 
plants suffering such damage are strawberry, s>\eetpotato, beet, egg¬ 
plant, tomato, and carrot. 

Among field crops, beetle feeding of any consequence is limited to 
corn, soybean, and red clover. Injuipr to field com has been increas¬ 
ingly obser^ able in recent years, particularly in parts of eastern Penn- 



PiCiLiiL 60 —c b iracteriistic skeletonizing oftobige by J ijianese beetles 


sylvama; this crop frequently suffers in the same way and nearly to 
the saine extent as sweet corn Se\ ere injmy to soybean has also been 
noted in a number of instances. 

In the group comprising ornamental trees and plants, shade trees are 
favored food plants of the beetles. The varieties most commonly at¬ 
tacked are sassafras, linden, elm, horsechestnut, Lombardy poplar, and 
willow. Conifers ar‘e practically inunune, with the exception of larch 
and bald cypress, which are frequently almost completely stripped. 
Forests, however, can be considered as completely immune to beetle 
attack. Many ornamental flow’^eiing shrubs and plants, including shrub 
althea, rose, hollyhock, butterflybu^, evening-primrose, dahlia, phlox, 
and aster, are generally and regularly attacked. Foliage injury is quite 
consistently typical; defoliation is not immediate, but the leaves are 
first skeletoiiized, then turn bro'rn, and aie soon shed. (Fig. 80) 
Flow ers are riddled by the beetles feeding on and perforatmg the petals. 
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It is generally believed that the eggs of the Japanese beetle aieforthe 
most part deposited in grassy areas, and seldom in cultivated ground 
However, there have been observed a number of instances of severe 
grub injury to the roots of some vaiieties of nursery stock growing in 
well-cultivated plots in commercial nurseries (fig. 81), the varieties 
affected include azalea, rhododendron, arborvit®, and hemlock. The 
injuiy is due not so much to grubs feeding on the rootlets as to the 
girdling of the main root at a depth of from % to inches below the 




standpoint of the com¬ 
mercial grower. 

Parasites 

In spite of the fact 
that the beetle has 
been abundant in the 
central aiea of infes¬ 
tation for more than 
10 years, and while 
some species of the 
native white grubs or 
June beetles present 
in limited numbers in 
this area are attacked 
by native parasites to 
some extent, there is 
little evidence so far 
that these parasites 
have attacked, or are 
likely to attack, the 
Japanese beetle in 
either its adult or lar¬ 
val stage. 

Of the 15 species of 
foreign parasites of 
the beetle which have 
been introduced into 
New Jersey from time 
to time since this work was started in 1921, 5 species have become 
established within the area generally infested by the Japanese beetle. 
These parasites belong to twm general orders or groups of insects, the 
Diptera or fly group and the Hymenoptera or wasp group. The par¬ 
asite species of the former group do not find conditions quite so 
favorable for their development as do the latter; they apparently 
require a somewhat more northern habitat, where the life cycle of the 
beetle will conform more closely to the requirements of the parasite. 
However, the two species of parasitic wasps of the latter group 
give considerable promise, and numerous colonies have been liberated 
throughout the area of heavy beetle infestation. 

Artificial Control Measures 


PiLrt RE 81 —Girdlmg of stem of nurseo plant (mdicated by arrow) 
caused by Japanese beetle lar\ n 




Reasonably adequate control measures have been developed to nro- 
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Suitable sprays of stomach poisons or contact insecticides. Lilvewisc, 
quite satisfactory methods have been devised for the “gnib-proofing’’ 
of lawns and golf courses. (Fig. 82.) Se^eral methods have boon 

developed for han¬ 
dling or treating mo'^t 
of the types of nursery 
stock grown in the in¬ 
fested area, so that 
they may^ be shipped 
in compliance with 
quarantme reqiiiro- 
ments without risk of 
further dispersing the 
beetle. Measures 
have been perfected 
for treating or other¬ 
wise handling those 
farm, garden, or or¬ 
chard products likely 
to carry infestation. 
A trap capable of 
catching lai^e num- 
bersof beetleshasbeen 
developed, using as a 
bait amixture contain¬ 
ing oil of geraniol, 
which was found to be 
especially attractive 
to the beetle. Constant effort is being made both to improve those 
methods of treatment already devised and to develop new and better 
measures. 

C- H. HadI/Ey, Bureau of Entomology. 


TAMB Becomes More Ripening meat consists in hanging the 
I Tender When Ripened fresh, cMUed carcasses or cuts in cold 
JL.J By Period of Storage storage for a period of days or weeks. 

Temperatures are held at about 36° F., 
and the relative humidity is kept fairly low so that the surface of the 
meat will remain dry. Consumers of beef long ago decided that 
ripening increases its tenderness and improves its flavor. As a result 
a considerable quantity of commercial beef is held in cold storage for 
fiom two to six weeks before delivei*y to the retail stores whose trade 
desires this ripened meat. Ribs, loins, and hmd quarters of high- 
grade, well-fattened cattle are best adapted to ripenmg or aging. 

Pork consumers, on the other hand, have indicated a definite prefer¬ 
ence for chops, loin roasts, and fresh hams that have not been ripened. 

These market preferences for npened beef and freshly chiUed pork 
are in contrast with the lamb situation, in which no definite choice 
exists. Lamb is moved into the retail trade as promptly as possible to 
prevent a storage shrink in weight, but normally neither premium nor 
discount is made because of the length of that storage period. The 
few customers wrho desire theii' chops as soon as the carcass has been 
chilled about offset the few who ask that a hind quarter be “hung 
back"' for lipening. 



Fiolrl 82 — Appljingleadarbenatt mixture for' gnib-proofing'* turf 
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In connection with the meat-research progr^ conducted by the 
Bureaus of Animal Industry, Home Economics, and Agricultuial 
Economics, of the Department of Agriculture, together with 26 State 
agricultural experiment stations and several other livestock and meat 
agencies, legs from several hundred lambs have been roasted annually 
in recent years and tested for tenderness, flavor, and other factors of 
palatabUity. Some of these legs were cooked and sampled within two 
days after the lambs were slaughtered. Others, forced to wait their 
turn in the cooking laboratory, were held in cold storage for varjong 
periods up to 25 days. 

Large Quantity of Data Summarized 

The palatability records of 1,222 of these legs have been summarized 
to study the effect of ripening upon the tenderness of the meat. 
Comparisons were made to see w'hether the consumer would obtain a 
more desirable product from lamb that w'as freshly chilled or from 
lamb that had been ripened for a definite length of time. 

The 1,222 legs used in this summary came from 1,222 different 
lambs. In contrast to subsequent tests, described later, of pairs of 
legs, the selection of the legs m this part of the experiment was on a 
strictly random basis. Almost every age, breed, grade, and feeding 
method were represented and OToups of the legs were cooked after 
varying periods of storage, as shown in the graphs. The nxuuber of 
lambs is so large that the summary of their tenderness records should 
show the effect of ripening upon the eating quality of the meat in spite 
of variations due to other causes. 

All these 1,222 legs of lamb were cooked and sampled under as nearly 
the same conditions as could be maintained, according to the directions 

E 'ven in the project outline of cooperative meat investigations. Every 
g was roasted skin side down and cut flesh side up in an open pan on 
a rack, without seasoning, without added water, and with the fell left 
on. Every leg was seared for 20 minutes in a very hot oven averaging 
about 510° F. (265° C.) then finished very slowly at 257° F. (125° C.), 
until a moat thermometer kept in the thick portion of the leg reached 
169° F. (76° C.). Each was carved while hot. 

A committee of four or five experienced judges ate slices from the 
inside muscle of the le^ (semimembranosus) for the purpose of describ¬ 
ing its aroma, flavor, juiciness, and tenderness. The judges used the 
cooked-meat grading chart adopted for the cooperative meat investi¬ 
gations project. After thoroughly chewing the meat, each judge 
graded its tenderness by one of the following word descriptions: Ex¬ 
tremely toi^h, very tough, tough, slightly tough, moderately tender, 
tender, very tender. These word descriptions are a means of placing 
each leg of lamb on a 7-point scale of tenderness between the extremes 
of tenderness and toughness. Slightly tough may be looked upon as a 
mid-point, or average, of the total range between extremely tough and 
very tender. For convenience in averaging the tenderness grades 

f iven to a le^ of lamb by several judges, numbers from 1 to 7 have 
ear arbitramy assi^ed to the word descriptions. By this system 
each leg of lamb receives a numerical measure of tenderness, or score, 
which is the average of the opinions of several judges. 
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In addition to the chewing test as a measui’e of tenderness, there was 
also a mechanical test. Samples taken from the inside and outside 
muscles of the leg (semimembranosus and biceps femoris, respectivel3^) 
were tested for resistance to shearing by a specially designed instra- 
ment which registered in pounds the force required to shear through 
the meat sample. For brevity, the observation was recorded as'' shear¬ 
ing strength.’’ Low tenderness scores given by the judges are associ¬ 
ated with high resistance to shearing and high tenderness scores are 
associated with low resistance to sheaiing. 

The tenderness records of the 1,222 lamb legs were averaged in groups 
for each day for from 2 to 10 days after slaughter, and thereafter for 
5-day intervals. The data for judges’ scores and sheai-ing strength are 

shown graphically in 

Si ------ Figures 83 and 84. 

During the first 10 
days of storage the 

^ meat increased in ten- 

I _o derness on the average 

I MsmMTxty ^ _slightly tough to 

s! moderately tender, or 

I ^ o\ er one grade, as in- 

^ ^ dicated by the judges’ 

^ scores. After 10 days 

H / p the meat continued to 

* * -j be moderately tender, 

f with slight fluctua- 

I tions up and down. 

8 This same general 

trend was recorded by 

4-ii-si the mechanical test. 

.axiv eaemv^ Since the methods of 

Fioikl 8^.—Efffct of npfuing on tenderness of 1,222 cooked lamb grading and testing 
legs as delernuned by judges’seoies Figures at points on curro 

sbon number otiamfo tested meat lor tendemess 

used in these lamb 

studies were neiv, additional tests were made to check these meth¬ 
ods and to determine whether they would accurately compare tho 
variations in palatability. Forty-eight pairs of legs of lamb were used 
in such tests. Corresponding lefts and rights from the same carcasses 
were cooked and tested on the same day to see whether the committee 
and the tendemess machine could give comparable reports on meat 
that was similar. The results both by judges and by mechanical tests 
revealed no significant difference between the average tendemess of the 
48 left legs and that of the corresponding 48 right legs. Not only were 
averages similnr but variations for one particular leg were also observed 
in the committee gradings and tendemess test of its mate. 

Methods of Testing Found to be Reliable 

In view of these results it appeared that the methods used were show¬ 
ing the differences in the meat and that, on the average, ripening actu- 
alfy did improve the tendemess of lamb as shown by the preceding 
summary of the 1,222 legs. 


S ^ S /Z /€ £0 ^ 

rioiRL 8^.—Effect of npening on tendemess of 1,222 cooked lamb 
legs, as determined by judges* seoies Figures at points on curve 
sbo'R number ot lambs tested 
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To check this still further a special experiment was conducted in which 
the left legs from 60 lambs were cooked and tested within 2 to 6 days 
after slaughter and the corresponding right legs were held 12 to 21 days 
after slaughter before beiog cooked and tested by the same method. 
The data made possible a study of effects produced by ripening periods 
of different lengths for the same kind of meat. Of 60 legs stored for 
the longer periods, only 3 were less tender than their mates stored for 
shorter periods and these differences were sm^. The results obtained 
confirm those indicated by the 1,222 individual samples, shown in 
iigpes 83 and 84. 

llie combined results show that, on the average, lamb legs become 
more tender if held in cold storage for from 7 to 10 days after slaughter. 
Tenderness changes but slightly during the next 10 days, and the me¬ 
chanical test showed 


a small decrease in I 1 ] I I 

tenderness beyond 20 ^ ‘ 

days of ripening. | _ 

Of special interest is - 

the fact that the meat a 
from individual lambs 5 

ripened the same num- - r - 

ber of days varied ^ / 

widely as to tender- 

ness. IVom the group --/f- 

of 1,222 left legs of ^ ^ 

lamb and the 60 pairs ^ i 

of legs, of those stored —I - 

for 3 days, the meat | 
ranged from very ^ 

tough to tender; for | _ 

10 days it ranged from ^ « 

tough to very tender, | 

and for the 16 to 20 ^ J t 1 _|_ 1 _ ] _ | _ | 

j ^ j. . j Figure 84 —Effect of npemng oa tenderness of 1,222 cooked lamb 

aer. iaeseindiyiauai legs, as determined by mechanical te&t Figures at points on cur ye 

^ show numboT o( Ismbb testcd 

ranges serve to ex- 

plain why the average differences in tenderness resulting from 
storage for varying intervals are not greater than they appear in Fig¬ 
ures 83 and 84. 


a/9>y aerM'ee/if coo/<w» 

Figure 84 —Effect of npemng on tenderness of 1,222 cooked lamb 
legs, as determined by mechanical test Figures at points on cur ye 
show number of lamob tested 


Of special concern to lamb producers is the observation that “green’' 
meat fipom some lambs was tender and fully ripened meat from others 
was not. In other words, some of the lambs possessed a natural ten¬ 
derness that was laclmg in the others. There seems to be a real oppor¬ 
tunity for the lamb indSistry to improve its product by research that 
would discover and develop the blood lines and management methods 
that produce the more desirable product. 


K. F. Waenbb, Bnireau of Animal Industry. 
Luct M. Alexander, 

Bwreav. cf Home Economics and Bureau of Animal Industry. 




264 


YEARBOOK OF AGRICULTURE, 1932 


E iB Grading at Point With the growth and development of 
of Origin Compensates agricultural extension and educational 
Producer for Quality facilities, the wide distribution of eco¬ 
nomic and market information, and the 
cooperative movement, a greater appreciation of quality in agricultural 
commodities and products has developed among the farmers through¬ 
out the United States. Until a few years ago (and in many States and 
commimities even at the present time), it was a common practice 
among sheep raisers to sell their lambs at the farm for a flat price per 
head or per hundredweight. This system of selling presumes that all 
lambs in a flock are quite similar in such characteristics as conforma¬ 
tion, finish, and quality and should therefore sell for the same price. 

The realization among sheepmen that all lambs have not the same 
characteristics has been largely responsible for the development of a 
system of marketing whereby lambs are assembled in the country at 
a concentration or shipping point and sorted into grades having sinmar 
characteristics, then sold upon this basis either at the concentration 
point or after being shipped to a central livestock market. This sys¬ 
tem of marketing does not suppose that graded bands of lambs -^1 
net more money than they would if a buyer were to pay a flat rate 
per hundredweight for the same band of lambs. If sold according to 
grade there would be a wide range between the price paid for the 
lambs of high ^ade and that paid for those of low grade. If, however, 
they were sola at a flat price per hundredweight, the price received 
would be between that paid for high and low grade lambs, depending 
upon the buyer’s estimate of each grade represented in the band of 
lambs. Should this band of lambs belong to one producer, the import¬ 
ance of grading might not be so great. However, in the farm-flock 
States, producers do not have lambs in sufficient numbers to make 
individual shipments to market. It is necessary that several producers 
pool their market lambs in order to effect economies in shipping expenses. 

In pooling lambs for shipment it is obvious that lambs from different 
flocks are not similar in such characteristics as conformation, finish. 


and quality. Lambs from the same flock differ in these respects. ^ Yet, 
the producer marketmg Choice grade lambs receives the same price as 
the producer marketing Medium grade lambs, under the flat price per 
hundredweight method of buying and selling. This method of dealing 
violates the principle of selling lambs on their merit, since it causes 
high-grade lambs to sell below the prices that could be obtamed if they 
were sold separately from the low'er grades, and it destroys much of the 
incentive to produce lambs of superior quality. Under a system of 
marketing by which the lambs are graded at the point of origm these 
inequalities in price are avoided. 

Marketing lambs by grade has been practiced rather extensively for 
several yearn in Ivlissouri, Kentucky, and Termessee. The enthusiasm 
of sheep producers for this method of marketing, and its growth, are lire 
best evidence that it is sound and practical. Grading lambs at country 
assembly points has a great many educational features that are prov¬ 
ing beneficial. It enables producers to learn thestandards for the differ¬ 
ent grades of lambs. It clearly demonstrates that breeding, feeding, and 
management are factors involved in producing the highest ^ades of 
lambs. It creates a desire among sheepmen to produce better Iambs be¬ 
cause of the higher price which they command, and finally it provides 
ample proof that a painstaking shepherd is well rewarded for his efforts. 


M. T. Foster, Bureau of Agricultural Economics. 
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C »SER Peach Borer Killed The le^^er pencil oorer h is been 
with Paradichlorobenzene rejjiarJed as an iniportauTi peak'll 
Dissolved in Cottonseed Oil insect for at lea-^t 25 yeais» and 

during recent years it has caused 
much damage to some petch orchards. ^ The insect has a decided 
preference for peach irees» u'hich are its favored hosts, although other 
knotvTi food plants are plums and cherries (both cultivated and wild;^ 
the black-knot fungus on plum and cherry, J mebeny, beach plum, 
and chestnut 

This borer invariably works in areas on the trunks or limbs of 
peach trees that have been injured by implements, harness chains, 
low temperatures, cankers, or sun scald, and in crotches or under loo^e 
bark of old trees. Frequentlv it is found working around a pruning 
wound which has failed to heal propeil^" Orchards that have been 
somewhat neglected or those in which there are injured or diseased 
trees are the most subject to attack. Injuiy is due to the destruction 
of the cambium and inner-bark layers by the feeding of the larvae, 
and usually a considerable quantity of gum is found exuding from 
infested areas. In severe cases limbs may be entirely gu'dled and 
killed, or the trunk may be honeycombed by the work" of the larvae, 
and in practically all cases the trees are weakened. Injury is confined 
largely to old tr^s, since the larvae apparently prefer to work in areas 
where the bark has been injured in various ways, and at old crotches. 

Frequently the lesser peach borer has been confused with a some¬ 
what larger species known simply as the peach borer. This confusion 
is not stu’prising, for the two insects are closely related and are muck 
alike in both the larval and adult stages. They are two entirely dis¬ 
tinct pests, however, and work in different parts of the tree, the le&ser 
borer confining its attack to the limbs and upper trunk whereas the 
larger borer attacks the trunk at and below the soil level and is some¬ 
times found working in the large roots. 

Former Method of Control 

The use of paradichlorobenzene ciystals is now a well-established 
means of controlling the peach borer, but the only control hitherto for 
the lesser peach borer has been to cut the larvte out of their burrows 
with a knife. Hand worming is unsatisfactory, and since the trees 
are seldom killed by the attacks of the lesser borer, even this measure 
has not been generally practiced. Consequently, heavy infestations, 
expecially in old orchards, are not uncommon. ^ The Tack of a good 
method of controlling this important peach insect attracted the 
writer’s interest in 1924. Observations and experiments were there¬ 
fore started in that year and have been continued until recently 
when, as a result of these investigations, paradichlorobenzene dis¬ 
solved in crude cottonseed oil was announced as an effective and 
practical remedy for the insect. 

Method of Treatment 

This new insecticide, which the Department of Agriculture is now 
recommending for the control of the lesser peach borer, should be 
used in the proportion of 1 pound of paradichlorobenzene crystals to 
2 quarts of crude cottonseed oil. Ou from any southern cotton-oil 
mill will be satisfactory for making the insecticide. In cool weather 
the oil may have to be warmed before all the crystals will dissolve, 
and some recrystallization may take place if the insecticide is stored 
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dining cool 'vveathci; ho\\e^er, the ciystals will dissolve again when 
waim weather returns. The container should be tightly stoppered if 
stoiod, to prevent the loss of the active ingredient. 

The in'^ecticide should be applied to the infested areas with a paint 
brush (Fig 85 ) Treatment should extend for a few inches beyond 

the edges of borer 
indications, and the 
areas should be thor¬ 
oughly soaked with 
the insecticide. Only 
infested areas should 
be treated. The in¬ 
secticide should not 
be used over the entire 
tiunk or on whole 
limbs, or on healthy 
tissue at places other 
than on the bordeis 
of infested areas. ^ It 
should be applied 
either in the fall or 
spring. Fall applica¬ 
tions have an advan¬ 
tage over those made 
in the spring in that 
they kill the borers 
before they are full 
gi'own and prevent 
their working in the 
trees during the fall 
and the warm periods 
of the winter. On the 
other hand, the results of experiments indicate that the percentage of 
borers killed by applications in April is a little higher than by those 
made in October, It is not necessary to remove the gum, frass, or 
loose bark from infested areas before applying the w’ash 

OLI^ ER I. Snapp, Bureau of Entomology» 

E rS from the Wood Lot Small tmibeiiand owners are at a dis- 
May Be Sold Profitably advantage in selling their logs, because 
on a Log-Grade Basis they usually have only a general idea 

of the comparative value of the different 
classes of logs. When a farmer delivers logs to a mill yard he fre- 
q^uently bases his selling pnee on his labor cost plus a charge for the 
timber, wliich practicaUy ignores the value of the stumpage. His 
price should equal the difference between the value of the lumber 
produced and the production costs of the sawmill operator plus a fair 
profit for manufacturing. 

Selling on a log-grade basis should be advantageous to both the 
farmer and the sawmill operator. While the inferior logs would bring 
very little, larger and better logs wnuld bring considerably more. 
Consequently it w’^ould geneially bo more profitable to save smaller 
trees for a more pix>fitable cut later on, or to cut smaller trees into 
poles, fuel, or pulpwood. 
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The value of logs depends not only on size but also on the amount of 
defect. The amount of defect has a marked influence on the amount of 
lumber produced, but little on its quality. Therefore no correction is 
necessary if the lo^ are sold on a net scale basis. If, however, they are 
sold on a gross scsde basis, a percentage reduction on their value equal 
to the percentage of defect snould be made. 

One of the greatest obstacles in the way of selling logs on a grade 
basis is the fact that there are no standard"log grades. In the absence 
of log OTades and with the hope of partially overcoming these obstacles, 
the foflowing simple quality classification for logs, based largely on the 

! )osition they occupied in the tree, is offered: (1) Butt logs, (2) smooth 
ogs, and (3) top logs. The first woizld include all butt Togs 10 inches 
or larger, free from limbs or knots. The second would include all other 
logs 8 inches or larger that contain not more than one knot on the sur¬ 
face for every 4 feet in length of the log. The third would include 
all the other logs. They would be relatively coarse and knotty, and 
usually the top logs of the trees. 

Grades Applied at a Southern Mill 

The application of these grades was tried out by the Forest Products 
Laboratory at a southern null cutting second-growth loblolly pine. 
Based on 1928 costs and values the operator comd make a fair profit 
by paying $14.26 for butt logs, $7.08 for smooth logs, and $2,50 for 
knotty logs per thousand board feet, Doyle scale, with 3.5 per cent de¬ 
duction for defects. Based on the percentage of the different types of 
logs brought to the mill the flat rate would nave to be $9.71 per thou¬ 
sand, Doyle scale, to yield the same return to the farmer on his timber. 
If the farmer could dispose of his knotty logs elsewhere, the buyer 
could afford to pay $10.60 for butt and smooth logs. The figures 
quoted should only be used as a guide, for local conditions might lower 
or increase these figures considerably. ^ For example, the price of pine 
logs sold at the mms in Arkansas as given by United States Depart¬ 
ment of Agriculture Statistical Bulletin No. 32 gives an average price 
of $10.43 with the individual sales varying from $8 to $18. 

The spread in value indicated above between butt logs, smooth logs, 
and knotty logs holds fairly well in other species also. In northern red 
oak, for example, with a 12.5 per cent deduction for defects, butt logs 
are worth $27.90, smooth logs $18.30, and knotty logs $12.50; and m 
sugar maple with a 5.3 per cent deduction for defects the butt logs are 
worth $21 and the other logs about $11.20. 

Some appreciation of difference in log qualities will help the small 
wood-lot owner to obtain a fairer price for his timber, but he must not 
forget to find out before he cuts his timber what the buyer will 
pay, what size and length he will accept, and how defective the logs 
may be. 

Ray MniiiER, Foust Prodvcts Laboratory, 


M eat Prices at Retail During 1931, when prices of ^ agri- 
FoUow the Trend of cultural commodities were falling rap- 
the Livestock Market idly^ the Department of Agriculture 

received many inquiries as to whether 
the lower prices received by livestock producers were being reflected 
in retail meat prices. In response to these many inquiries, the depart- 
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nient analyzed retail meat prices at New York City. The assembling 
of adequate and comprehensive data on retail meat prices to present a 
true picture of the retail market throughout the country is a difficult 
task, since meats vary videly in grade and are sold in various styles of 
cuts in thousands of stores with different kinds of customer service. 
This report, therefore, deals with only one gi^ade of carcasses sold at 
New York by stores on a cash-and-carry basis with some delivery and 
credit service. 

The retail meat prices were collected tmce a month from the retailers 
and the mean of the range of the quotations as reported for each 
cut was computed and used as the average price for that particular 
retail cut. In the case of beef, prices were collected on the six more 
important outs, i. e., porterhouse, sirloin, and round steaks, and rib 
roasts, chuck roasts, and plate beef; for lamb, prices are for the leg, loin, 
and rib chops and stew meat. In neither case do the above cuts com- 
pjise the entire carcass, consequently prices were calculated for the 
remaining cuts, i. e., flank, blade rib roast, brisket and shoulder of beef, 
and square chuck of lamb, by using a retail price differential more or 
less common to the New York retail market. 

Method Used in the Analysis 

The prices for the 10 cuts^ of beef were then used for computing a 
weighted composite retail price per pound of the total salable heef in a 
carcass, maki^ allowance for the usual trimming and boning done by 
the retailer. Based on numerous tests in whidh cuts were given a 
fairly close trim, the salable beef represented about 79.75 per cent 
of the carcass weight, the remaining 20.25 per cent represented shrink¬ 
age, fat, and bone trimmings- The same procedure was followed in 
computing the composite retail price of lamb, and in this case, the sal¬ 
able portions equal 97.5 per cent of the carcass weight. 

Having the composite or average retail price of cuts from a Good 
grade steer carcass, based upon the semimonthly and monthly retail 
price quotations, the total retail value of a carcass was computed. The 
packers have given an average dressing percentage of 58 per cent to 
Good grade steers; thus a 1,000-pound steer will produce a carcass 
weighing 580 pounds, and from this carcass the retailer will be able to 
sell 462.5 pounds of tiimmed retail cuts. Multiplying this weight, 
462 5 pounds by the composite retail price, gives the total value of the 
retail cuts from a 1,000-pound live steer. To determine whether or 
not the price reduction of the live animal is reflected in the retail 
prices, it is necessary to compare the total value of the live steer with 
the total value of the retail cuts, because the prices of some individual 
cuts react just the opposite to the live steer market or the wholesale 
meat market at certain seasons of the year. Without t akin g into con¬ 
sideration the prices of aU cuts from a cai’cass, the retail prices of only 
a few cuts may be very misleading and a true condition of the retail 
market can not be visualized from them. 

Basis for Steer Values 

In computing the value of a 1,000-pound Good grade steer, the 
average monthly quotations of the Chicago market were used, whereas 
the value of the 580-pound Good grade steer carcass was based upon 
the average monthly quotations of the New York holesale meat mar- 
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ket, and the retail value was based upon the composite retail price 
computed from the retail quotations at New York. In the case of 
lamb, the same procedure was used except that the carcasses were 
taken as 48 per cent of the live animal, thus giving 480 pounds for each 
1,000 poim(]fa live weight, and 468 pounds as the weight of the trimmed 
retail cuts. 

The accompanying charts (fi^. 86 and 87) illustrate the monthly 
fluctuations in the vSue of the live animal, carcass, and retail cuts for 
the years 1929 to 1931. 

The average value of a live steer for 1929 was $140.30, and for a car¬ 
cass, $125.40, whereas the retail cuts gave a gross return to the retailer 
of $188.47, in comparison with returns during the fii*st 10 months of 
1931, when a steer realized $89 80, or a reduction of $50.50; carcasses 



$81.20 or a drop of $44.20; and the retail cuts $141, a decrease of 
$47.47. Comparing returns in 1930 with those in 1931, steers declined 
$30.20, carcasses $24.10, and retail cuts $25. In both cases there is 
evidence that the reductions that the packer allowed the retailer were 
passed on to the consumer. The reductions that took place on the live 
animal appear not to have been applied entirely to the carets, conse¬ 
quently the reductions for the live animal and for the retail cuts are 
not comparable. 

Margins Remain About Constant 

The margins or the differences between the carcass value and retail 
value seem to remain about constant with some seasonal variations 
and a slight lag at times because of the lack of immediate changes by 
the retailer in reflecting the carcass changes in the retail cut value. 
There also appears to have been a general trend on the part of the 
retailer to narrow the margin during 1931 as compared with the mar¬ 
gins the two previous years. 

When considering lamb for the years 1929 and 1931, similar facts are 
observed. A comparison of figures for 1929 with those for 1931 show s 
a decrease in value of 1,000 pounds of live lamb of Good grade from 
$143.60 to $75.10, a decline of $68.50. Carcasses of this same grade 

100446®—32-18 




270 


YEARBOOK OF AGRICULTURE, 1932 


declined from $131.20 to $81, or $50.20, whereas the retail value 
dropped from $182 to $121.10, a decline of $60.90. Thus the retailers 
were allowed a reduction of $50.20 on the carcasses but lowered the 
value of the trimmed retail cuts by $60.90, apparently allowing the 
consumers a greater saving than that to the retailers by packers. For 
the years 1930-31 live lambs per 1,000 pounds had a reduction of 
$21.40, carcasses were reduced $18.60 for every 480 pounds, whereas 
the value of the 468 pounds of retail cuts was reduced $24.30. 

The data presented here in chart form show that in general the value 
declines in the cattle and lamb markets in the last three years have 
been reflected in the wholesale meat market, although not completely 
so, because the value of the by-products have also been reduced and 
these outlets have absorbed part of the livestock value reductions. 



Fiqube 87 —Total value of live lambs, carcasses, and retail cuts 

Although there is a tendency for the retail meat values to change more 
slowly tihian the carcass values, the reductions given by the packer are 
eventually passed on to the meat consmner. 

A. T. Edingeb, Bureau of Agricvliural Economics. 


M exican Bean Beetle Ten years after its discovery in the 
Approaches Northern eastern part of the United Sta tes the 
Limits of Distribution Mexican bean beetle has appai‘ently 

approached the northern limits of its 
distribution, at least from an economic standpoint. The new territory 
invaded during 1930 was relatively small, as indicated in the accom¬ 
panying map. ^(Fig. 88.) No new States were reached and new 
records of distribution were obtained from only five States—^uth 
Carolina, Connecticut, Massachusetts, New York, and Michigan—the 
newly infested areas in the last two States being very small. During 
1931 two new States, Vermont and Rhode Island, have been invade<£ 
and some new territory has been infested in Indiana, Kentucky, and 
Georgia. 

It is probable that the severe drought of 1930 may have retarded 
spread toward lUinois and farther into the lower peninsula of Michi¬ 
gan. However, Massachusetts, Connecticut, and New York were not 
so severely affected by the drought and it is believed that the spread 
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there was normal. It is significant that for several years the beetle has 
not appreciably increased its range nor become more abimdant along 
the northern limits of distribution, except in New England, and there 
essentially to the east rather than to the north. 


Conditions in the Southern Range 

On the other hand, in the more southern range in the Eastern States 
along,relatively mild autumn prevailed and the beetle completed a brood 
after the late summer rains. The winter of 1930-31 was favorable to 
its hibernation, with the result that the percentage of survival as above 
the average in Ohio and New York and possibly in other States. At 
Columbus, Ohio, the winter survival was over 5 per cent and at 
Athens, Onio, over 8 

E er cent, which is the 
ighest of record. 

At the Arlington Ex¬ 
periment Farm, Va., 
the survival was over 
18 per cent, as com¬ 
pared with 33 per 
cent in 1930 and 62 
per cent in 1929, 
w^hile at Norfolk, 

Va., the sm-vival was 
almost average for 
that area, approxi¬ 
mately 50 per cent. 

At Geneva, N. Y., 
only 1.42 per cent 
survived the winter, 
but this is relatively 
high as compared 
with less than 0.1 
per cent in 1930. 

In general, fewer 
beetles than usual 
entered hibernation 
during thef all of 1930 
o^\ung to the effects of 
the drought, and the 
spring infestations 
were not so heavy. 

The remarkable recuperative ability of the beetle was evident in Ohio, 
Tennessee, Alabama, North Carolina, New Jeraey, and Long Island. 
In these areas considerable damage was done early in the summer 
and control measures "were necessary. 

The experimental work on the control of the beetle has been con¬ 
tinued and results indicate that spraying 'with magnesium arsenate 
gives the best protection to beans from damage by this pest. 

This spray requires 2 pounds of magnesium arsenate per 100 gallons 
of water. It is necessaiy to use about 100 gallons of spray per acre. 
Ordinarily four applications, prior to the setting of the pods, 'will con¬ 
trol the beetle. Spraying with an arsenical after the pods are set is not 

recommended. Neale F. Howard, Bureau oj Entomology. 
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Figure 88 —Spread of the Mevican bean beetle in the Ea&itern 
States from 1920 to 1931 






272 


YEARBOOK OP AGRICULTURE, 1932 


M ilk and Cream Imports The Federal import milk act is de- 
Raised in Quality by signed to regulate the importation of 
Federal-Control Law milk and cream into the United 

States for the purpose of promoting 
the domestic dairy industry and for the protection of public health. 
The act was passed by the Sixty-ninth Congress of the United States, 
approved Febinary i5, 1927, and became effective 90 days latter. 
Following its enactment, it became necessary to institute a program of 
milk control that would bring all imported milk and cream ^vithin the 
provisions of the law.^ The standard as set forth requires: (1) That 
all cows producing milk or cream for importation into this country 
must be healthy, as determined by the tuberculin test and. by physical 
examination at regular intervals by duly authorized veterinarians; (2) 
the sanitary conditions of dairy farms and plants producing milk or 
cream intended for shipment into the United States must be such as to 
score at least 50 points out of 100 points, according to the scoring meth¬ 
ods prescribed by the Bureau of Dairy Industry; (3) certam definite 
bacterial limitations must be met by the producer of milk and cream 
before he can legally offer his product for entry; and (4) the tempera- 
time of the milk or cream at time of importation must not exceed 60° F. 

Before nulk or cream is offered for entry the shipper must hold a 
valid permit. The Secretary of Agriculture was given authority, imder 
the law, to issue temporary "permits to shippers pending completion of 
arrangements for the necessary inspections at source, and examination 
at ports of entry, to determine that all the provisions of the act had 
been met by the importer. 

Active enforcement of the measure did not begin until the spring of 
1928 and by June of that year a complete program of operation w^ 
being carried into effect. ^ The Food and Drug Administration is 
charged with the responsibility of enforcing this law. Enforcement is 
centered in a station at Rouses Point, N. Y., since practically all im¬ 
portations of milk and cream originate in the adjacent Canadian 
Provinces. The enforcing agency consists of a station chief, a force of 
veterinarians, bacteriologists, clerks, and laboratory assistants. 

Farms Inspected in Canada 

Veterinarians of the Federal and Canadian Governments are con¬ 
stantly traveling through producing sections of Canada inspecting 
dairy farms and receiving plants to see that all sanitary requirements 
are fully complied with. Physical examinations of all cows producing 
milk or cream for United States delivery are made at regular intervals 
to detect the presence of disease and to exclude unhealthy animals 
from such milking herds. 

Federal bacteriologists examine samples of milk and cream collected 
by the inspectors at the various ports of entryThese examinations 
are made by the standard plate count, authorized by the American 
Public Health Association, for determining the number of living bac¬ 
teria per cubic centimeter. The standards as prescribed in the act 
demand that there shall be not more than 300,000 bacteria per cubic 
centimeter in raw milk, 750,000 in raw cream, 100,000 in pasteurized 
milk, and 600,000 in pasteurized cream. 

An important development of the past year has been the removal of 
cows with diseased udders from nulking herds. This was facilitated 
through the issuance by the Dominion veterinary director general of 
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an order, October 21, 1929, to the effect that no Canadian herd would 
be approved for American trade in which there w^ere animals suffering 
from mastitis or other fimctional diseases of the udder. 

As a result of the enforcement of the import milk act, milk and 
cream coming from Canadian sources to-daj are of good quality, the 
product of healthy cow^s as determined by strict vetermary supervision 
and bacteriological analyses. The milk and cream not only come 
from healthy herds and are produced under improved sanitary condi¬ 
tions, but aU of the product is effectively pasteurized and transpoited, 
as shown by the inspections made under Federal control. 

H. B. Switzer, Food and Dnig Administiatlon, 


M ineral Mixtures for Within the last few years, there has 
Livestock Misbranded if been an unmistakable tendency on 
Claims Are Excessive the part of certain manufactm’ers 

of mineral mixtures to make many 
unwarranted claims for their products. ^ This has been particularly 
noticeable in collateral advertising and in claims made by salesmen 
selling pr oducts from farm to farm. The claims vary, but they usually 
give the impression that the feeding of mineral mixtures to farm live¬ 
stock, including poultry, will cure or prevent serious infectious diseases, 
prevent or control w^orm infestation, expel worms, purify the blood, 
prevent bloating and digestive disturbances, cleanse the intestinal 
tract, and increase egg, milk, and meat production. 

The Food and Drug Administration considers mineral preparations 
actually labeled in this manner as misbranded under the Federal food 
and drugs act and is instituting vigorous action to prevent interstate 
trade in such mislabeled products. 

Adding to the feed of animals certain inorganic or mineral sub¬ 
stances, such as calcium, phosphorus, sodium, potassium, chlorine, and 
small amounts of iodine, iron, and copper, may supply elements defi¬ 
cient in the ordinaiy ration. The use of such products will not, how¬ 
ever, create a resistance against contagious or infectious diseases, 
nor is there a sound reason to believe that the feeding of minerals is 
effective in the^ treatment of such diseases. 

The restoration of a proper balance in a mineral-deficient ration 
through the addition of certain needed minerals may result in normal 
egg, milk, or meat production when decreased ^elds are due to a 
shortage of minerals in the feed. Decreased yields, however, may be 
due to many other factors, such as poor environment, feeds deficient 
in vitamins or other food substances, or chronic infectious and para¬ 
sitic diseases. The Food and Drug Administration, therefore, believes 
that claims that the use of minerals will stimulate the production of 
milk, eggs, and meat, create an erroneous impression in the mind of 
the buyer. 

Many preparations containing quantities of soft coal have been 
widely advertised as having value m controllmg worm infestation in 
hogs. Veterinary studies have shown that neither coal, nor any other 
mineral substance administered in the feed, has proved efficacious in 
the control of any type of wmrms infesting hogs or any other animal. 
While coal or charcoal appears to be highty palatable to pigs, neither 
has striking food value nor any recognized therapeutic value. 
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A Self-Limiting Disease 

The disease known as necro, or necrotic enteritis of swine, according 
to veterinary investigators, is more or less self-limiting in nature. 
Given proper sanitary precautions, spontaneous recoveries are not 
unusual in the early stages of the disease. In view of this fact, many 
manufacturers of mineral mixtures have attempted to create in the 
minds of hog raisers, through claims on labels or in advertising, the 
impression that minerals are very effective in the^ prevention and 
treatment of this disease. Such assertions are at variance with sound 
scientific facts. As a matter of fact, the use of inorganic miner^s in 
the treatment of this disease may actually aggravate the condition, 
since the mucous membrane of the intestinal tract is highly infiamed, 
due to the irritation set up by the causative factor of the disease. 

The Food and Drug Administration has investigated many products 
of this type and, in the enforcement of the law, has removed many 
from the market. However, the administration can, under the law, 
exercise control only over curative claims made on the labels of 
feeds and drugs shipped in interstate commerce or in the circulars 
accompanying such goods. Legal control does not extend to curative 
or preventive claims made in outside advertising—on billboards, in 
newspapers, farm papers, and other periodicals. It is suggested that 
the prospective buyer compare these representations with the state¬ 
ments printed on the labels themselves. 

H. E. Moskey, Food and Drug Administration. 


O FFICIAL Grading Service For the first time the canning 
for Canned Fruits and industry is being afforded an offi- 
Vegetables Inaugurated dal canned fruit and vegetable 

grading service by the Federal 
Govenment. The industry has strangled for years with the problem 
of grading, but there was not an official service until an appropriation 
became available for it July 1, 1931. 

Previous appropriation acts authorized inspection and grading serv¬ 
ices on fresh fruits and vegetables, poultry, dairy products, and certain 
other farm products. The appropriation act approved February 23, 
1931, broadened the authority of the Department of Agriculture by 
changing the language to read “fruits and vegetables,^ whether dry, 
raw, or canned, and made available a small appropriation with which 
to inaugurate the service. Included in the item, as usual, is the further 
authority to “charge such fees as will be reasonable for services 
rendered and will as nearly as possible cover the cost for the service 
rendered. 

Much study has been given to the subject of grading canned foods 
by the Bureau of Agricultural Economics in connection with the 
axhninistration of the United States warehouse act. Various sections 
of the canning industry have cooperated with the bureau in an en¬ 
deavor to formulate practicable grades with which the various quali¬ 
ties of canned foods might be evaluated and catalogued. With the 
cooperation of the industry, grades for several canned vegetables 
were promulgated imder the authority of the United States warehouse 
act. Slight revisions in the grades are being made as they appear 
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necessary and are being promulgated under the farm products grad¬ 
ing law. These grades form the basis for the establishment of the 
new grading service. 

Interested Parties May Request Grading 

Under the regulations of the Secretary of Agriculture governing the 
service, any party financially interested in a given lot of canned fruits 
and vegetables may request that the goods be graded. Grading 
offices are being located at convenient points throughout the United 
States. The applicant may request the representatives of the depart¬ 
ment to draw the samples from the lots to be graded; the samples may 
be drawn by a licensed sampler; or he ma3’^ submit the samples 
himself. In any event, the certificate of grade reflects the grade of 
the samples drawn. Fees^ are collected for each lot graded, based on 
the size of the lot from which samples are drawn. Since the certificate 
is admissible in all courts of the United States as prima facie evi- 
dence of the truth of the statements therein contained,” its value as a 
commercial document in supporting sales is readily appreciated. 
These certificates become of great importance to bankers or w'are- 
housemen w’ho finance stored stocks of canned foods. They form a 
most satisfactory basis for use in the settlement of disputes which may 
arise over the quality of merchandise. Some conceins are now quot¬ 
ing their products in the terms of the United States grades and offer 
to support the delivery of their merchandise with certmcates of gi’ade. 

The service is being maimed by experienced men, aU of w'hom are 
full-time employees of the Bureau oi Agricultural Economics. The 
gradem are carefully trained before taking up their duties. 

Grading service is being earned on at Philadelphia; Chicago; Wash¬ 
ington ; Louisville; and Tulsa, Okla. A temporai-y field office was oper¬ 
ated duiing August, September, and October, 1931, at Easton, Md. 
Applicants, however, may request that samples be drawn by any of the 
farm-products inspectois in the 50 stations in the principal markets of 
the countiy. The inspectors will, in turn, submit the samples to the 
proper grading office for certification. Temporary field offices may be 
located in the more important producing areas throughout the United 
States. 

Heavy Demand from the Start 

Although the seiwice was not available until early in August, a very 
heavy volume of w^ork was offered. Several Government departments 
requested the grading of samples of merchandise submitted to them in 
support of bios for their business, and requested grading of the mer¬ 
chandise upon delivery. The volume of giuding for Government insti¬ 
tutions alone has been quite heavy. The requests for commercial in¬ 
spections from w^arehousemen, canners, buyers, etc., although the can¬ 
ning season w^as far advanced before the work was well under w^ay, 
taxed the offices of the new project to their capacity. 

Official grades are now available for canned peas, canned com, both 
wffiole gram and cream styles, and canned tomatoes. Tentative grades 
have been drafted and are in use for canned beets, spinach, and mus¬ 
tard greens, Lima beans, snap (or string) beans, and sauerkraut. 
Studies are being carried on in connection with grades for additional 
canned vegetables as well as fruits, 

Paul M. Williams, Bureau qf Agricultural Economics. 
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O RANGE Refrigeration in Valencia oranges are exported in 
Ocean Transport is Best large quantities to England from 
When Fruit is Precooled Califomia. To study the conditions 

affec ting the refrigeration of the fruit 
in transit and the consequent effect on decay, representatives of the 
United States Department of Agriculture have accompamed a number 
of shipments from Los Angeles to English ports. Electrical thermom¬ 
eter equipment installed in the holds of ships made it possible to follow 
changes in fruit and air temperatuies dming the 28 to 33 days in transit. 

Data accumulated and observations made show that the principal 
factors reducing the efficiency of refrigeration are (1) high temperatures 
of fniit at time of loading, (2) inadequate circulation of refrigerated air 
through the load aboard ship, (3) the customary use of air that is not 
sufficiently refrigerated, and (4) the reduction m the refrigerating ca¬ 
pacity of the ship on account of the high temperature of the sea water 
encountered. 

The peak movement of oranges for export occurs during the summer, 
when the temperature of the fruit may range as high as 80® F. If the 
fruit is shipped to the docks in iced cars, the temperature can be re¬ 
duced 10 to 15 degrees, but the greatest temperature reduction is ob¬ 
tained by precoohng the fruit at the packing house. ^ The benefits of 
this initial cooling are readily apparent when it is considered that most 
of the available ships are not equipped to reduce the temperature of 
warm fruit in large nolds more than 10 to 25 degrees during the first 
eight days of a voyage. 

Air Circulation Aids Refrigeration 

Circulation of air in fruit compartments increases the effectiveness of 
the refrigeration. The cold air enters at one side of the compartment 
and leaves at the opposite side after passing freely over the load and 
under the floor racks, and less freely through the load between the lay¬ 
er's of boxes. The rate of movement of ref^erated air was found to 
have a very important bearing upon its effectiveness in cooling the fruit. 
Fifty changes of air per hour cooled the fruit in shallow compartments 
more uniformly and more rapidly than 30 changes per hour; reveming 
its direction every 12 hours likewise added to the effectiveness of the 
refrigeration. 

The large lower holds are often 18 to 20 feet deep. The rate of cool¬ 
ing in them was found to be considerably slower than in the smaller 
shallow compartments. In some cases it was observed that much of 
the fniit in these large holds remained warm for two to three weeks; 
that is, for 50 per cent or more of its transit period. On account of the 
size and shape of these holds a much smaller proportion of the fruit is 
exposed to tne free movement of refrigerated air over and under the 
stacks of boxes than in the smaller holds. In these holds over 50 per 
cent of the frmt is usually placed so that any coolLag must come from 
refrigerated air traveling through the load. This is particularly seri- 
ous S air circulation is not forced, as in the case of refrigeration from 
brine coils or from direct expansion pipes hung on the walls and ceil¬ 
ings of the holds. ^ 

Increasing the air space between the layers of boxes by increasing the 
thic^ess of the dunn^e was found to permit more rapid and uniform 
cooling of the fruit. Dunnage 2 inches thick gave more satisfactory 
results than that only 1 inch thick. 



WHAT'S NEW IN AGRICULTURE 


277 


The ciistomaiy shipping temperature for oranges has been 40° F., 
but a comparison of the outturn of fruit caiiied at this temperature 
and of similar lots carried at 33° to 36° proved that the lower tempera¬ 
tures were preferable. 

It •Vi as found that precooled fruit arrives in better condition than 
fruit loaded warm. With precooled fruit the task of maintaining low 
fruit temperatures as within the capacity of the refrigerating machin¬ 
ery, even in the lower latitudes near the Panama Canal and in the Gulf 
Stream, where the efficiency of the machinery was greatly reduced by 
the necessity of having to use warm sea water to cool the condensets. 
The high air temperatures encountered in this portion of the voyage 
also affected the temperature of the load, and it w as found desirable to 
shade the decks of the boat vdth awmings to reduce the heat transferred 
into the interior. 

W. K. Bargee, Bureau oj Plant Industry 


O RIENTAL Fruit Moth’s During the last few years the orien- 
Partial Control by Its tal fruit moth has become one of the 
Parasites Is Expected most troublesome problems of peach 

growers in the eastern United States. 
It has caused very severe damage to the crop over wide areas, and as 
yet no generally effective control measures have been devised. For- 
t-unately this insect is heavily parasitized, and in sections where it has 
been established longest, the increase in the degree of parasitism has 
been accompanied by a very marked decrease in the quantity of wonny 
fruit. More than 50 different species of parasites attacking it have 
been reported from the United States; 10 have been reported in 
Europe, 7 in Australia, and at least 17 species have been reported from 
Japan, Most of the parasite species known in any one of these four 
areas do not normally occur in any of the other three. The parasites 
of this pest belong for the most part to the well-known families of par¬ 
asitic Hymenoptera. A few species, relatively less important, belong 
to the parasitic flies of the family Tachinidae. Within the area of 
infestation in the United States species that are regarded as important 
controls in one peach-growing center may be entirely absent in another. 

The Possibilities of Control by Parasites 

The information already gained from investigations of the parasites 
of the fruit moth indicates that partial control of this pest by its para¬ 
sites may reasonably be expected over a large portion of the area at 
present infested, to the extent of materially reducing the high degree 
of fruit infestation occurring when parasites are absent or scarce. An 
example of such a reduction has already been obse^ed in southern 
New Jersey. During its first years of destnictiveness in this area para¬ 
sitism was low, and the w’ormy fruit among Elbert as frequently exceeded 
50 per cent. During the last five years parasitism has been very 
heavy, frequently exceeding 90 per cent of the infestation in twigs, 
and the infestation in Elbertas during the last three years has not 
usually been more than 10 per cent of the fruit and in some orchards 
has decreased to 3 per cent. This condition occurs in spite of the fact 
that there is normally a heavy first and second brood infestation of 
twigs. It is quite probable that parasites will never completely con¬ 
trol this pest, since even under the most favorable conditions there will 
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always be a few worms escaping parasitic attack, and each worm ren¬ 
ders a fruit unmarketable. It is self-evident, however, that a means 
of control that operates automatically to reduce the damage from 50 
per cent to less than 10 per cent is greatly to the advantage of the 
peach-growing industry. 

Increasing the Effectiveness of Control by Parasites 

In considering^ the relation of parasites to the problem of control of 
the fruit moth in the United States, it is necessary to decide what 
might be done to increase the effectiveness of the parasites. Without 
doubt, one of the most important steps is the search for, and introduc¬ 
tion of, foreign parasites to supplement those already here. Particu¬ 
larly, those species should be introduced which will attack the stages 
of the insect at present le^t heavily parasitized, notably the egg and 
cocoon stages, or which will be more effective than any of the natives 
in certain sections where our own species have shown a lack of heavy 
parasitism. During the last year five species have been introduced 
from southern Europe and colonized in the United States. It is too 
early to tell how many of these will prove valuable. Several other 
species from Europe are being considered for introduction, as well as 
the three most important parasites of the fruit moth in the infested 
area about Sydney in Australia. 

Another possibility is the distribution of indigenous species which 
have proved valuable in one section of the United States into other 
sections in which they do not occur as parasites of the fruit moth. A 
small yellow hymenopterous parasite, called Macrqcentr'us aneylivora 
Rohwer, has become very abundant and valuable in orchards in the 
coastal plain strip from southern Connecticut to southern Virginia. 
During the last three yeaz-s large numbers of this parasite have been 
reared at Moorestown, N, J., and distributed to 160 localities in all the 
important peach-growing centers east of the Mississippi River in which 
the parasite was not known to occur. Although it is yet too early to de¬ 
termine the value of this work, the results are highly encouraging.^ The 

g arasite has been recovered from nearly all the centers in which it has 
een liberated. In some it has demonstrated its ability to winter over 
and to increase rapidly until the percentage of parasitism approximates 
that of the area in New Jersey from which it wras distributed. Several 
colonies of two other indigenous species have been released during the 
past year in areas in which they do not normally occur. ^ Only one 
species has yet been found present in all the peach-growing centers 
studied. This is Macrocentrus delicatus Cress. It parasitizes the fruit 
moth heavily in some sections, notably in eastern Tennessee, but is of 
minor importance in others. 

A third possibility is the mass rearing and liberation in orchards of 
large numbers of parasites at such a time as strongly to supplement 
the normal stock in securing crop protection. The species which most 
readily lends itself to this treatment is Trichogramma minutum Riley, 
a common egg parasite of the fruit moth. A number of large-scale 
projects are under way in various sections of the country for the rearing 
and riie liberation of this species against several insect pests. The 
efforts of the Bureau of Entomology on Trichogramma in relation to 
the fruit moth are at present confined to an atiempt to prove whether 
any economic value can be obtained from such liberations. 

H. W. Allen, Bureau of Entomology. 
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P ACKAGE Bees May Be The use of bees to act as pollinating^ 
Used as Pollinating agents in orchards has received special 
Agents in Orchards attention during recent years ov ing to 

the fact that in many^ localities the 
supply of ild pollinating insects is not only proving inadequate for 
the task but is actually diminishing.^ Among the reasons for su<h a 
decrease are clean orcharding piactices, the cleaning up of fences 
and hedgeiows, the clearmg off of loiests, the draining of svamps, 
and forest fires and floods. The bumblebee is onty one example of a 
useful insect now rarely found in many localities where once it was 
abundant. 

It is fortunate for the orchardist that one of the most efficient pol¬ 
linating insects is the honeybee. Roughly speaking, this is the only 
insect available to the orchardist to be used for pollinating pui-poses 
when he pleases, where he pleases, and in such quantities as he pleases. 

In the past the orchai*dist has made use of full colonies of bees for 
his pollinating work. Usually these colonies were rented of some 
beekeeper or were owned by the orchardist himself. How ever, many 
orchardists are interested in bees only for the aid they render in pol¬ 
lination and do not 
care to go to the extra 
trouble and expense 
of managing colonics 
of bees duimg the re¬ 
mainder of theyeai. 

In many loi alities it 
is not feasible to lent 
colonies from bee¬ 
keepers. In such 
cases the ^' orchard 
package” should 
prove of great value. 

The orchard pack¬ 
age has been a devel¬ 
opment in the package-bee industiy during the last year or two. 
The package-bee industry first developed in response to the needs 
of beekeepem for w orker bees to strengthen w^eakened colonies and 
to establish new colonies. Package bees,” to employ this term in its 
beekeeping sense, are bees shaken from their original combs into 
small boxes of light w^ood and wdre screening. These boxes are pro¬ 
vided w ith some device on w^hich the bees may cluster, and w ith 
food—usually a can of sirup. Bees may be shipped long distances 
in such boxes. Package bees are produced chiefly in the Gulf Coast 
States and in Califoniia. For long-distance ordei-s they are commonly 
shipped by express or mail, (Fig, 89.) 

OrchardisPs Task Simple 

The orchard package is prepared as described for packa^ bees in 
general, although some types contain a comb of honey. The chief 
purpose of most of these types is to provide sufficient food to maintain 
the bees during the period of pollination, since the bees are to fly 
directly from the package and are to have a queen. The flight en¬ 
trance of the orchard package is already corked wrhen the package is 
received. All the orchardist has to do is to set the package in his 
orchard just at the beginning of pollinating time and pull the cork to 
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let the bees out. At times it may be necessary to wrap the package 
in newspaper, roofing paper, or some similar material to protect the 
bees from cold. 

The orchard package should contain not less than 3 pounds of bees 
At least one package per acre should be used. The packages should be 
scattered separately through the orchard and should not be grouped 
together. Under favorable weather and iioral conditions the bees 
are at work soon after the orchardist has opened the entrance of the 
package. When the pollinatmg season is over he may dispose of these 
packages to some beekeeper or otherwise. 

Information as to where bees can be secured for pollinating purposes 
may be obtained from State beekeeping associations, State beekeeping 
officials, or the Division of Bee Culture of the Bureau of Entomology. 

W. J. Nolan, Burea%i oj Entomology. 


P ASTURE Lands of U. S. In considering the pasture lands of 
Vary Regionally in the United States, a study of the na- 
Main Characteristics tive vegetation as it existed before 

the advent of the white man is very 
helpful. According to Shantz and Zon,^ the native vegetation was 
ori^nally divided into five main biological communities: (1) From 
the Atlantic coast to approximately the ninety-fifth meridian, the 
country was a vast and almost unbroken forest. (2) W^est of these 
forests was an area of prairie lands occupied by tall grasses, extending 
from central Illinois through northern Missouri, Iowa, and western 
Minnesota to eastern Kansas, Nebraska, South Dakota, and North 
Dakota. (3) Immediately w'est of this was a belt of semiarid, rather 
level lands bounded on the west by the foothills of the Eocky Moun¬ 
tains and occupied very largely by short grasses. (4) From this line 
to the Sierra Nevada and Cascade Ranges on the Pacific coast was a 
vast region occupied by forests, desert grasses, and desert shiubs, the 
forests being confined chiefly to the higher elevations. (5) The area 
west of the Sierra Nevada and Cascade Ranges was largely forests in 
the humid northern part. In the southern part, because of greater 
aridity, the forests were confined to the immediate coast line and to 
higher elevations of the mountain ranges, and the interior valleys were 
occupied very larjjely by desert shrubs and grasses. The character¬ 
istics and productiveness of pastures are correlated to a considerable 
degree with the original vegetation. (Fig. 90.) 

Smce the settlement of the Eastern States by Europeans a great part 
of the forests have been removed through lumbering operations or 
destroyed by fire. Much of the land thus cleared is now devoted to 
harvested crops, and of the 359,242,091 acres of crops harvested in the 
United States in 1929, approximately five-sixths are in the eastern 
humid region, which w^as onginally largely forest land. 

The fact that forested regions in their natural state are not useful as 
grazing lands has been established by centuries of experience. There¬ 
fore, the only natural pastures in the eastern United States were the 
prairie grasslands of Illinois, Iowa, and adjoining States. The native 
grasses m other parts of the eastern United States were of compara- 


1 Shantz, H. L., and Zon, R grassland and desert shrub. 29 pp, illte U. S Dept, of Agr. Bur. 
Agr. Econ. Atlas of Amenean Agriculture. Part I. The Physical Bass of Agriculture. Sootion E, 
Natural Vegetation. 1924. 
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lively little vahio for gi'azing purposes. Throughout all this region 
however, excellent pastures have been established by the introduc¬ 
tion of foreign grasses and legumes. 

Use of Tame Grasses in Pasture Improvement 

The improvement of pastures with tame grasses has been successful 
only in the eastern humid region and in the humid northern part of the 
Pacific slope. In the eastern United States the use of tame grasses is 
limited on the west by rainfall conditions. The rainfall limit for tame 
gi-asses at the Canadian boundary is approximately 18 inches; in 
South Dakota, 21 inches; Nebraska, 25 inches; Kansas, 28 inches; and 
Oklahoma ana Texas, 30 inches In its irregular course from north to 



EE 90 —Map sho-w mg carr\ mg capacity of gra/mg lands in the Tnited States In the eastern 
hilf of the country, the map is based on reports from 9,000 fanners as to acres used pei cow 
In general, cows are given supplementary feed, and it is probable that the acreage required per 
steer w ithout supplementary feed would be more than the aznountb show n The w eslern half of 
the map outside the national forebts was prepaied by the Land Clasbification Board, X'^nitod 
States Geologic'll Survey, and within the national forests by the United States Forest Service. 
In the Southern States the map represents m genenl the carrjing capacity of improved pasture 


south the line of demarcation between the tame-grass and the native- 
grass pastures begins on the Canadian boundai-j; at 99“ west longitude, 
swings about 2 degrees east of south, and strikes the Gulf coast of 
Texas at approximately 97° west longitude. (Fig. 91.) The reason 
for the progressive mcrease of rainfall required from north to south is 
of course the interrelation of temperature and ramfall as these forces 
affect vegetation. The mean annual temperature at the Canadian 
line is 35“ to 40“ F.; in Texas it is 65° to 70°. West of this line very 
few tame giussos succeed until the Pacific slope of the Northwestern 
States, Oregon and Washington, is reached. In the dry interior be¬ 
tween the Sierra Nevada and Cascade Moimtains on the west and the 
western edge of the humid belt, livestock are almost wholly dependent 
upon native forage plants, except for very limited acreages of irrigated 
lands and especially favored rainfall areas such as those represented 
by the alpine meadows. 
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In the eastern half of the United States, where rainfall is not the 
limiting factor, there is a more or less indefinite line separating the 
distinctly northern grasses like Kentucky bluegrass, timothy, and red- 
top, from the southern grasses, such as Bermuda, carpet, and Dallis. 
The 60® isotherm very nearly marks this division line. (Fig. 91 ) 
In the Great Plains and mtermountain region rainfall is the controlling 
factor and temperatures play a secondary part. 

Soil conditions control the character of pastures only where the rain¬ 
fall is sufficient so that the sofi qualities become operative. The nature 
of the soil has much to do with the type of vegetation in the eastern 
or humid part of the United States, where tame or introduced grasses 
provide so much of the pasturage 



riQUur —The total pasture land m forms, based on the census for 1929, is 477,908 696 acres The 
distribution in the East represents more nearly the entire pasture acreage than in the West, where 
a large proportion of the grazing land is not m forms. The mobt important class of pasture plants 
IS mdicated for eich section 

Extent and Productiveness of Pasture Lands 

The distribution of the total pasture acreage as indicated by the cen¬ 
sus is also shown in Figure 91. Unfortunately the acreages given in 
the census reports include only the grazmg land in farms, which repre¬ 
sents but 36 per cent of the total grazingland. It is estimated, how¬ 
ever, that these pastures in farms, including temporary pastures, sup¬ 
ply the pasturage for 66 per cent of the total livestock. In the West 
the percentage of grazing lands not in farms is much greater than it is 
in the East because of the much greater areas of public lands in the 
West. However, in the Southeastern States such grazing land may be¬ 
come a factor in the support of livestock. The total pasturage on the 
vast acreage of cutover lands in the piney-wood section of the Guli 
States, much of which is not in farms, can not be ignored in any con¬ 
sideration of livestock production. From March until July, inclusive, 
such land has a carrying capacity of one animal unit for each 10 acres. 
The effective utilization of these lands will probably come through a 
combination of grazing and reforestation. The lana outside of farms 
m the Northeastern and North Central States is not likely to be util¬ 
ized to the extent to which similar land in the Gulf States will be util- 
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ized, because of the hard^\ ood or bioad-leaTed character of much of 
this timber and the long winters, Inch not only make it necessary to 
provide much expensive harvested feed, but also require buildings to 
protect livestock fiom cold. 

West ot the ninety-eighth meridian, where the native grasses have 
been destroyed by cultivation or overgrazing, crested wheatgrass, 
bromegrass, and slender wheatgrass may be employed to good advan¬ 
tage in restoring such land to pasture uses. Now "here in this region, 
however, is it advisable to attempt the improvement of grazing lands 
by replacing the native grasses with intmduced species. Improve¬ 
ment is best accomphshed by encouraging the better native forage 
plants through properly controlled grazing. 

In the short-grass region, w’hich is ordinarily designated the Great 
Plains, the giazing lands have an estimated average carrying capacity 
of one animal unit to 5 to 15 acres in the eastern one-third, and one 



animal unit to 15 to 25 acres in the western tw^o-thirds. (Fig. 90.) 
In the Great Plains there are, according to the Census Bureau, 187,- 
022,070 acres of pasture in farms, of which 38,111,591 acres are plow- 
able. West of the Great Plains, in the Great Basin and intermountain 
region, are mostly semidesert lands, 25 per cent of which aie rated as 
having a carrying capacity of one animal unit to 25 to 50 acres. The 
remainder of this region is occupied largely by desert shrubs such as 
sagebrush in the north and creosote bush in the south. On such lands 
75 acres or more are required to support one animal during the glazing 
season. In this western section the Census Bureau recorded a total of 
only 115,962,712 acresof pasture land in farms, 8,564,927 acres of which 
were plowable, and 107,397,785 unplowable. A large percentage of the 
grazing land is outside of farms and therefore not included in the census 
enumeration. 

In the eastern humid area north of the 60° isotherm there are 134,- 
021,394 acres of pasture land in farms; of this 77,946,250 acres are what 
the census terms plowable pasture. (Fig. 92.) This plowable pasture 
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is capable of improvement by fertilizer applications, and seeding 
with such grasses as Kentucky bluegrass, timothy, redlop, bromegrass, 
orchai’d grass, and clovers and le&pedeza. Ummproved, such pastui'^-. 
have an average carrying capacity of one animal unit to 2K acres, but 
they may be improved to a point where Pi acres or less will suffice to 
support an animal unit. 

The remailider of the pasture land in this section, 56,075,114 acie=, 
is woodland pasture and land too rough or stony or wet to be available 
for cultivated crops. Such land is not sufficiently productive to ] ustify 
any considerable expense in improving it. From 5 to 10 acres are 
required for each ammal unit, according to conditions. 

^uth of the 60° isotherm there are, according to the census, 40,- 
902,520 acres of pasture land in farms; of this 11,892,721 acres are 
jolowable pasture capable of being improved by the application of 
fertilizers and by being seeded with Bermuda, carpet, and Dallis 
grasses combined, with lespedeza, hop clover, W'hite clover, and black 
medic. The remaining 29,009,781 acres of the pasture land in farms is 
largely cut-over or burned-over forest land or land that is untillable 
for other reasons. Such land is occupied largely by native grasses, 
mostly Andropogon and Panicum species, and approximately 10 acres 
are required for each animal unit. 

H. N. ViNALii and C. R. Enlow, Bureau oj Plant Industry. 


P ASTURES Should Supply Fully 50 per qent of the feed for live- 
a Larger Proportion of stock in the^^nited States comes 
Feed Used by Livestock directly from* pasture and range. 

This is equivalent to saying that halt 
of aU the meat, milk, wool, hides, and hoi-se and mule power is pro¬ 
duced directly by grasang. That grass is the cheapest feed has been 
so generally acceded that not much effort has been made to prove it 
experimentally. Few direct comparisons have been made to show defi- 
mtely the relative returns from land—(1) in cultivated crops raised to 
be harvested and (2) in pemianent or temporary pastures intended for 
grazing. In general the policy has been to cultivate as much land as 
possible, leaving for pasture cniefly land unfit for cultivation because 
it is too rough, too diy, too wet, too poor, or otherwise unsuitable. It 
tillable land is used for pasture, the area is often limited to that barely 
sufficient to cari^ stock through the grazing season. Such a practice, 
of course, necessitates heavy feeding of harvested crops during periods 
of pasture shortage. Another consequence of limited pastures is that, 
when overgrazed (%. 93), they do not begin to supply the maxunum 
quantity oi feed. In fact, the desirable forage plants are often ^eatiy 
reduced or completely killed out by extremely heavy grazing. This is 
particularly true in areas of limited rainfall. 

Experiments to determine the influence of various land rotations on 
the quantities of beef, pork, and mutton produced from a given area 
are in progress at the Iflinois Agricultural Experiment Station. Four 
fields are being used, one of which is in bluegrass and the other three in 
4-year and 5-year rotations of com, small grain, soybeans, sweetolover, 
and the Haas pasture mixture. The Haas mixture, originated by 
Ralph Haas, an Illinois farmer, consists of 2 bushels of oats and 2 
pounds each of sweetclover, reel clover, rape, alsike clover, and tim¬ 
othy. It is sown in the spring and furnishes excellent grazing for two 
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seasons. The jfirst season the pasture consists largely of oats, sweet- 
clover, and rape; the second season timothy, alsike, and red clover fur¬ 
nish the bulk of the pasture, vdth sweetclover helping out. Though 
conclusions are not yet available, the experiments deserve close atten¬ 
tion by stockmen. 

Analyses of samples of young grass have shown that the quality of 
the feed can be changed greatly by fertilizers, particularly on impover¬ 
ished soil, and much interest is being shown in this phase of pasture 
improvement. Many experiments rdating to the use of fertihzers on 
old pastures and new seedings are under way in this country. 

Experiments have also been designed by which to study pasture 
management, and tests involving rotation, grazing, deferred grazing, 
and continuous grazing are in progress. Supplemental grazing crops, 
such as Sudan grass, sweetclover, rape, soybeans, and others, are under 
grazing test to determine thek relative value for supplying green feed 



FiGX.BE 93 —Puctureb thai: are too hea\ ily grazed not only fnl to yield ma\imum retiixm but also 
require tbe use of more expensi\e supplementary feed during periods of drought 


duiiug dry summer weather, when permanent pastures frequently drop 
in production. E^om the intense interest manifested in the expen- 
niental work tmder way, it is evident that farmers and others realize 
the importance of pastures in the economical production of livestock 
and livestock products. 


The Hohenheim S3^tem of Grazing 

Much interest has been shown the last few years in a system of gaz¬ 
ing dairy cows on limited areas of pastirre in Germany and England. 
The system, which was devised in German 3 r, is called the Hohenheim 
system and combines rotation grazing with intensive pasture fertiliza¬ 
tion. The grazing land is divided into from 6 to 10 pastures, each 
grazed in turn by Mgh-producing dairy cows followed by low produceis 
and dry animals. A complete rotation is made in from three weeks to 
one month. When the animals are removed from a pasturej nitroge¬ 
nous fertilizers are applied to insure r.apid growth of high-protan forage. 

100446“—32-19 
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The indications are that such practices are justified for milk produc¬ 
tion, where it is desirable to use high-priced land for grazing and where 
there is adequate and well-distributed rainfall. 

The apparent success of this system in Europe has resulted in several 
trials in this country. The system, with various modifications, is 
under test at the State experiment stations of [Massachusetts, Oliio, 
Michigan, and Wisconsin, and several dairy fanners are using modified 
fonns of it in New England. A replication of the Hohenheim system 
as originally devised is under test at the United States Department of 
Agriculture experiment farm at Beltsville, Md., in comparison with 
continuously grazed pasture. This work is carried on cooperatively by 
the Bureau of Dairy Industry and the Bureau of Plant Industry, 

Advantages of Fattening Livestock on Pastures 

The Kansas and Ohio experiment stations have recently shown the 
rather remai'kable advantages of fattening cattle on pasture as com¬ 
pared with fattening similar cattle in barns or dry lots. On the same 
rations of concentrates, pasture-fed cattle at the Ohio station gained 
11 per cent more than bam-fed cattle and 16 per cent more than cattle 
fed in an open shed. As a consequence, the cost of gains for the pas¬ 
ture-fed cattle was correspondingly lower. The cost of silage and hay 
fed in dry lot w^as slightly more than the estimated value of the pas- 
toe. The pasture-fed cattle dressed practically as high as the cattle 
fed in dry lots. 

At the Purdue (Ind.) and Mississipi)i stations, the high value of pas- 
toe has been brought out strikingly in lamb production. The grade 
of lambs and the palatability of the meat of lambs slaughtered when 
from 4 to 5 months old W'ere influenced relatively little by grain fed as 
a supplement on good grass while the lambs were suckling the ewes. 

Pastui’es also have an important place in profitable swine production. 
According to experiments conducted by the Bureaus of Animal Indus¬ 
try and Plant Industry at Ardmore, S. Dak,, hogs fattened on pasture 
supplemented with concentrates, self-fed, may be expected to make 
approximately 10 per cent more gain than they will on the same feeds 
in dry lot. When fed in dry lots, hogs require about 10 per cent more 
concentrates per 100 pounds gain than do pasture-fattened hogs. The 
experiments also sho\ved that when hogs W'ere on pasture only 8 per 
cent of the feed consumed was tankage, whereas in dry lot 12 per cent 
of the rations selected by the hogs was tanlvage. In addition, the use 
of clean pastures in w^hat is known as the swine-sanitation system 
materially reduces pig mortality and stunted grow^th and enables hogs 
to reach market weight practically free from parasites. 

In the management of farm wnrK stock, feed and labor requirements 
may^ be considerably reduced by toning the work animals on pasture 
at night during the grazing season. They may be kept advantageous¬ 
ly on pasture with a reduced grain ration during short idle periods, 
and with no grain at all during long periods of idleness. 

Ample Pastures Bring Benefits 

In addition to such direct advantages in livestock production there 
are other important advantages in making maximum use of pasturage. 
Depletion of soil fertility is less rapid, since the animals' droppings 
are returned to the soil without loss and at no expense. On rolling 
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1 and, such as that in northern Missouri and southern Iowa, as much 
erosion takes place in one year on cornland as in about 47 years on 
bluegrass pasture. 

The area of land used for hay and grain crops in the United States is 
almost five times that of land in improved pasture. Ten per cent of 
the cultivated-crop acreage sown to pasture would add approximately 
50 per cent to the present area of improved pasture land. Such a 
change would reduce grain crops materially, reduce the labor spentfor 
crop production, reduce erosion, provide more adequate pasturage for 
penods of drought, relieve pastures now overgrazed throughout the 
season, and preserve wood lots—all without increasing farm expenses 
or the supply of animal products. These results appear to be in 
general accordance wdth present soimd agricultural practices. 

A. T. Semple, Bureau oj Animal Industty, 
C. R. Enlow, Bureau Plant Industty. 


P EA-WEEVIL Damage In sections where the pea weevil has 
Can be Decreased by been introduced, certain farm practices 
Certain Farm Practices are largely responsible for the presence 

or absence of heavy inf^tations of the 
insect. Instead of focusing attention on the fumigation of the peas 
just before planting them, consideration should be ^ven to the im¬ 
portant points of (1) the time and method of harvesting the crop, (2) 
the treatment of the seed after harvest, and (3) the disposition of the 
peas left in the field as waste after harvest. Proper attention to these 
points \vill materially reduce the infestation in the next year’s crop or 
will prevent the building up of heavy infestations. 

Factors Governing Time and Method of Harvesting 

The peas should be harvested as early as possible. Aside from 
consideration of the pea weevil, eaiiy harvest of most vaiieties is 
desirable to prevent loss from shattering, because the longer the peas 
stand after being ripe the more the pods are likely to spht open and 
shed the peas. When pea weevils are present, it is more desirable to 
harvest early so that the crop can be fumigated to kill the contained 
weevils before they emerge and thus prevent further damage. Early 
harvest also prevents the escape of many pea weevils in the field. 
The weevils wliich escape seek shelte^ hibernate, and come out in 
time to infest the next year’s crop. Early harvest is possible only 
where the peas are planted alone or with another early maturing crop. 
The acre^e should not be^ too laige to be harvested quickly with 
the machinei’y and help available. 

The method of harvesting must be determined largely by the size of 
the crop and by climatic conditions. Obviously, the methods would 
not be the same in a small garden and in a 500-acre field. Neither 
would they be the same in a windy section and in a wind-free section. 
Whether the crop is large or small, whether it is harvested by hand or 
by the most modem machinery, care should be exercised to reduce the 
loss from shattering: as much as possible. If the peas are mowed and 
raked, these operations should be performed before the vines are over¬ 
ripe and while they are yet damp. Care should be taken not to trample 
the pea vines more than is necessary. A good track clearer should be 
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used, so that the wheels of the mowers and ralces will shell out the 
minimum quantity of peas. 

Where heavy windstorms are frequent at harvest time, heavj losses 
may occur if the peas have been cut and left in windrows or in piles, 
as the wind rolls the peas about in the field or even carries them away. 
(Fig. 94 ) In such places it may be more economical to use headers 
forliarvebting the peas. In sections where there is little danger from 
windstorms, combine harvesters equipped with pick-up attachments 
are veiy satisfactory. In either case care should be taken to leave as 
little of the crop on the field as possible. The fields should be properly 
opened so that the peas are not trampled down or left around the 

outer edges of the 
field. Threshing 
should not begm in 
the morning until the 
\ines are dry enough 
to thresh well or 
many of the peas will 
go through with the 
straw. In some in¬ 
stances as many peas 
as were harvested, 
or even more, are 
left on the groimd. 
Field counts have 
shown that from 
500,000 to 3,000,000 

Figure 94—PeIS thit ha\e been rolled about by the wind peaS per acre are 

wasted in this man¬ 
ner The number of pea w^eevils thus left in the field to infest the 
next year’s crop depends upon the percentage of infestation as w^ell 
as upon the number of peas left. 

Fumigation of the Entire Crop Necessary 

The entire crop should be fumigated. Under the present practices 
in some sections, as many of the weevily peas as possible are separated 
out at the cleaner. The peas that are supposed to be free of weevils 
are then fumigated and placed on the market, while the screenings, 
containing most of the weevil-infested peas, are not fumigated. Fre¬ 
quently the screenings are returned to the farm to be used as feed for 
hvestock. The screenings are often sacked in a poor grade of saclcs, 
some of which have holes that permit the weevils to escape and seek 
suitable shelter for the winter. Even when the screenings and weevily 
peas are ground up for feed, many of the weevils escape. The whole 
crop should be fumigated immediately after harvest and before it is 
cleaned. 

Peas Remaining in Field Must Be Destroyed 

As has already been pointed out, the loss of peas at harvest time is 
usually very great. The disposition of these unharvested peas is a 
very important problem in the control of pea-w^eevil infestations. 
The pea weevils in the harvested peas can be exterminated by fumi¬ 
gation, but those left on the field in the unharvested peas emerge and 
seek winter shelter. They are capable of withstandmg low tempera- 
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tures and they select locations for liibemation where they are well 
protected from storms and from predacious enemies. Thev seem to 
prefer to hibernate under the rough bark of such trees as pines, firs, 
oaks, etc., and in the moss, liverworts, and lichens attached to the 
trunks and branches of the trees. They also hibernate in the cracks 
in fence posts and telegraph poles, and in cracks and under shingles 
of bams and other outbuUdings. As many as 500 pea weevils have 
been foimd crowded into the cracks of one fence post adjoining a badly 
infested field. After living through the winter in these places, they 
come out in the spring to feed on pollen from different kinds of flowers 
until the pea pods be^ to form. They ai’e then ready to lay their 
eggs on the young pods. 

In small gardens it would be an easy matter to care for the peas 
which are usually left. Peas which become too old and hard to be eat¬ 
en green are often left on the vines without being harvested. If they 
are not being kept for seed, they should be destroyed before they 
ripen. The vines should be p:athered and fed to livestock or destroyed, 
so that the contained weevils will have no chance to complete their 
development and emerge. Peas that are being grown for seed should 
be gathered as soon as thejr are ripe and fumigated immediately. 

In large fields the problem is different, as the unharvested peas are 
on vines that were missed or else they are scattered on the ground 
so that they can not be gathered economically. Any practice is bene¬ 
ficial if it reduces the nmnber of peas before the pea weevils have 
time to emei'ge. The warm ground and hot simshine hasten toe de¬ 
velopment of the pea weeyils, so that they begin to emerge within a 
few days after harvest and in some sections they are practically aU gone 
from the peas vithin tw o or three w eeks. Therefore, anythi^ that is 
intended to reduce the weevil population must be done immediately 
after harvest. 

Sheeping off or hogging oft' the field immediatelv after harvest 
prevent the emergence of some weevils, but will anoiv enough weevils 
to escape to infest the next year’s crop. Immediate plowing kills some 
of the weevils, but allows many to escape. 

From the standpoint of controll^ the pea weevils the most satis¬ 
factory and thorough method of disposing of the unhaiwested peas is 
immediately burning the stubble on the field. This can be done very 
readily if the crop has been harvested with a header or a combine 
having a revolving fan for spreading the straw over the grmmd. Burn¬ 
ing would not pennit of the gi’eatest utilization of the pea straw for 
feed and fertilizer, but in sections where weevil damage is the limiting 
factor it is better to lose the straw than to have to discontinue the 
growing of the pea crop. 

Burning the hedgerow's around the field in the fall will M many 
weevils that have foimd shelter there, and will be a protection to toe 
next year’s crop. Before burning is attempted due precautions must 
be taken to prevent the fire from getting out of control and spreading 
to other crops and buildings. Usually, b^esides obtaining a fire permit, 
it is necessary to plow a few furrow's around the outer edges of toe 
field w'Mch is to be burned. Around fields that are removed from 
timber in which W'eevils can hibei'nate, metal fence posts are preferable 
to the ordinary wooden posts, in w'hich hundreds of w'eevils can spend 
the winter. Metal fence posts also peimit a more thorough burning of 
the hedgerow's. 
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Farm practices w hich tend to reduce pea-weevil damage, then, are 
(1) early and careful harvesting of the crop, (2) thorough fiuni^ation 
of the whole crop, and (3) immediate destruction of peas remaimng on 
the field after haiwest. 

A O Bweau of Entomolofjy, 


P ERISHABLE Commodities The object of the perishable agri- 
Act Promotes Prompt cultural commodities act is to sup- 
Settlement of Disputes press unfair and fraudulent prac¬ 
tices in the marketing of perish¬ 
able agricultural commodities in interstate and foreign commerce. 
The act seeks to accomplish this by providing that commission mer¬ 
chants, dealers, and brokers must secure licenses from the Depart¬ 
ment of Agricultui’e and that violations of the act may be punished by 
publication of the facts or by suspension of the oflTender’s license for a 
period not exceeding 90 days or by both publication and suspension. 
For repeated or flagrant violations an offender's license may berevoked. 
If a complainant can demonstrate that he has suffered damages be¬ 
cause of the action of an offender the Secretaiy of Agriculture can 
issue a reparation order in the amount of damages. 

Complaints may be filed under this act in person, by telegraph, by 
telephone, or by mail. For the most part complaints are filed by tele¬ 
graph or by mail, about 40 per cent being filed by telegraph and 60 per 
cent hj mail. 

Practically all of the complaints filed by telegraph relate to cars which 
at the time are standing on track and on which quick action is desired. 
Most of such complaints pertain to rejections of cars by receivers, but 
there are many instances of receivers complaining against shippers on 
the ground that the goods in the cam on track faU to comply with the 
specifications set forth in the contract. The department gives prompt 
attention to telegraphic complaints and in most cases succeeds in 
effecting a settlement. If an amicable settlement can not be reached 
the cornplainant is advised that a formal complaint from him will be 
entertained if he has the evidence to support it. 

Complaints received by mail relate to transactions in which the 
goods in question have been disposed of, immediate action therefore 
not being necessary. These cases nxay cover cam which were rejected 
and sold by the shipper for the receiver's account, cam refused by the 
receiver on account of alleged failure to deliver in accordance with the 
contract, cars accepted by the receiver but which he claims did not 
comply with the contract, shipments for which payment has not been 
received or regarding which it is felt an incorrect accounting was ren¬ 
dered, or cases of making false or misleading statements regarding the 
quality, quantitv, or disposition of, or the condition of 5ie market 
for, any perishable agricultural commodity received in interstate or 
foreign commerce. 

Procedure in Telegraphed Complaints 

When a complaint which seems to warrant investigation is received by 
telegraph the department immediately wires to the party complained 
of setting forth the facts as they have been presented and advisii^ 
him that if these statements are correct he has violated the act. He is 
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ask^ to wire his side of the case so the department can take pjroper 
action. In many instances it is necessary also to Tsdre the broker in the 
transaction for his confirmation and to rrdre the delivering railroad as 
to time of delivery. When sufficient facts have been presented the 
department expresses its opinion in the matter and endeavors to effect 
a settlement. 

Complaints which are presented by mail are handled in \ery much 
the same manner except that commimications are by post instead of 
by wire. When a complaint is received it is reviewed and, if formd to 
come properly under the act, and if the facts presented justify action, 
a letter is addressed to the party complained against, setting forth in 
detail the allegations made and calling on him to satisfy the complaint 
or to furnish good and sufficient reasons for failure to do so. If the 
reply to this letter is unsatisfactory, and efforts to effect a settlement 
seem to be useless, the complainant is requested to file a formal com¬ 
plaint along the lines indicated in the sample furnished him, and upon 
receipt of this complaint the papers in the case are forwarded to the 
solicitor of the department for consideration, with a view to holding a 
hearing. 

Such a hearing must be held in a city in which the party complained 
of is engaged in business. The Secretary’s decisions ai'e based upon the 
record of the evidence presented at the hearing, taking into considera¬ 
tion any briefs which may have been filed or any arguments which may 
have been made on belnilf of the parties involved. These decisions 
reww the facts in the case, discuss and decide any legal points in¬ 
volved, and state whether the case is to be dismissed "or whether a rep¬ 
aration order is to be issued and, if so, the amount thereof, and fix the 
punishment which the Secretary feels should be inflicted. 

H. A. Spilman, Bureau of Agricultural Economics. 


P IGS Produce Pork Do pigs which axe allowed all the feed they 
More Efficiently on can consume prodxice pork more econom- 
Limited Feed Levels ically than those fed on a restricted basis? 

It is true that full feeding or self-feeding 
generally produces the most rapid gains and shortens the time re¬ 
quired for a pm to reach market weight. Results of recent feeding 
tests conducted at the United States Animal Husbandry Experiment 
Farm, BeltsviUe, hid., have shoxvn, however, that decreasing the feed 
intake to as low as 60 per cent of a full feed resulted in an increasing 
efficiency in the conversion of feed into pork. 

Tests Show Material Savings in Feed 

In a test conducted duiing the faff of 1930, three lots of pigs were fed 
2, 3, and 4 pounds of feed, respectively, per 100 pounds live weight, 
daily. The ration consisted of com, tankagCj alfalfa meal, and mineral 
mixture in proportions to give a nutritive ratio of approximately 1; 5.5. 
The pigs were kept in dry lots without access to pasture and were 
hand-fed individually twice daily in a compartment feeder. They 
weighed approximately 68 pounds each at the beginning of the test 
and were slaughtered when they reached wreights of approximately 200 
pounds. 
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The pigs on the 4-pound allowance required only 119 days to reach 
slaughter weight, but they consumed an average of 559 pounds of feed 
to do so. On the other hand, even though the pigs on the 2-pound 
allowance of feed required 166 days to reach the same weight, they 
consumed, on the average, only 395 pounds of feed. Thus, the restric¬ 
tion of the feed from 4 to 2 pounds per 100 pounds live weight resulted 
in a saving of over 150 pounds of feed on each pig even though addi¬ 
tional time was required to reach market weight. The pigs on the 
3-pound allowance were intermediate to the other two lots. They 
reached an average weight of 200 pounds in 128 days and consmned 458 
pounds of feed. One hundred pounds of feed thus produced 32, 29, 
and 24 pounds of pork when fed at the 2, 3, and 4 pound levels, re¬ 
spectively. In other words, the most restricted lot produced a third 
more pork on an equal amount of feed but in a 40 per cent longer feed¬ 
ing peiiod than the full-fed lot. No injurious or distressing effects 
upon the physical development of the pigs were observed even in the 
lowest feeding level. 

Restricted Feeding Produces Lean Pork 

There was al^ a marked difference in the leanness of the pork pro¬ 
duced by the high and low feeding levels. The leanest pork was pro¬ 
duced on the lowest feeding level. This was accompanied with an in¬ 
creased yield of the higher-priced lean cuts such as the ham and loin. 
In view of the growing market demand for lean rather than fat pork 
and the higher prices paid for the lean cuts, the pork from pigs fed on 
a restricted basis may yield an increased return m the meat market. 

The results of these tests indicate that restricted feeding of the grain 
ration may be applied, vith profit, to average feed-lot conditions. One 
of the main requirements, of course, is the use of a well-balanced, 
nutritious ration which supplies the materials necessary for growth 
rather than for fattening. 

Bocai^e of^ the longer feeding period and possible extra work re¬ 
quired in limited feemng, the cost of labor may offset the advantages 
mentioned. But especially when the feeder wishes to carry his pigs 
through the seasonal periods of low prices to those of increased prices 
the saving of feeds is likely to be great enough to warrant the extra 
time and labor. 

N. R. EiiLis and J. H. ZEnnEE, Bureau oj Animal Industry, 


P INE Seedlings Show How much sunlight do young pine trees 
Response to Simlight in a forest need in order to establish 
in Growth and Density themselves and grow? The answer 

was sought in a virgin Norway pine 
stand on the Chippewa National Forest, Minn., which is probably 
typical of the primeval forest of the Lake States. (Fig. 95 ) The 
old trees average 200 years in age and attain heights of 80 to 100 feet. 

The old trees bear abundant seed at fairly regular intervals. In 
soine places a plentiful crop of young pine seemings has come in, 
while in other places the undergrowth contains no pines. If the pres¬ 
ence or absence of pine seedlings and their growth when present were 
considered in relation to the amount of s unlig ht they receive, the 
nature of this relationship would answer the question about sunlight. 
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The question was asked the young pines themselves by measuring 
the light available and noting their abundance and rate of growth. 

The young pines answered that both their abundance and growth 
are determined to a considerable degree by the amount of light they 
receive, and both increase with increasing light. Figure 96 shows 
CTaphically the annual height growth and abundance of young pine 
for different amounts of light. In light values below 6 per cent of full 
sunlight, pine seedlings were either absent or in such poor condition 
that survival was impossible. With 35 per cent light there were over 
9,000 seedlings per acre, or ample numbers to restock the area com¬ 
pletely after cutting. With increasing amoimts of light the density 
of the seedlings continued to increase. At 93 per cent ught there w ere 
over 18,000 seedlings per acre. Densities much gi'eater than 9,000 per 
acre often lesult in overcrowding and stagnation 



FitiiRiii 95 irgm Norway pine st’md with Norway pine reproduction m a small opening The 
j oung trees are 18 ^ears old and 4 to 5 feet high 


Where young seedlings are not present in virgin Norway pine 
forests having 35 per cent light, or more, the limberland owner may 
be sure that no method of cutting the old stand is likely to bring 
them in. 

Densest Stand Had 17 Per Cent Light 

At no place in the forest w^as the shade of the old trees so dense as 
to exclude young pines. The densest pine stand had 17 per cent light 
and 3,500 seedlings per acre. Hazelnut, alder, and otherIbrush species 
reduced the light to less than 6 per cent, in which no pine seedlings 
survived long. 

The response of young seedlings to increased light showed that 
height growth in young pines receiving 30 per cent light or less is so 
slow that they can not outgrow the competing shrubs and young hard¬ 
woods. Trees in full sunlight were mamng the fastest growth. Here, 
however, competing vegetation is most aggressive; hence, unless the 
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pine seedlings have already become established and made sufficient 
growth to hold their ovm against other plants, it is easier for them to 
start in slight shade (50 per cent light, or more) where competitoi-s are 
less vigorous. The importance of competing vegetation can scarcely 
be overemphasized. 

Nature, when undisturbed by fire or man, pro%ddes the surest 
method of perpetuating the pine forests. The forester would call it 
selective logging by groups. It consists of enlargii:^ gi’adually small 
openings where young pines are already established. Where no 
seedlings are present smafl openings made by cutting should be sown 
or planted. Surrounding trees protect the yoimg seedlmgs from exces¬ 
sive heating and drying until they attain sufficient size to thrive in 
full sunlight. Enlarging the opening allows a second poup of seed¬ 
lings to start. If the openings are properly spaced the entire area 
should be reforested by the time the third cutting is completed. 



PiGi RC 9#) —Height gro\s th and abundance of Norway, white, and jack pine reproduction growing 
in ^anous light values m a \irgm Norway pine forest 


The answer to the oiiginal question, then, is that for good establish¬ 
ment yoimg pines need about 35 per cent light, or about the amount 
present after a well-stocked, mature stand has had a light cutting. 
For best growth, yoimg pines past the seedling stage need full sunlight. 

Hardt L. Shirley, Forest Sernce. 


P LANT-DISEASE Hazards, Among the hazards that must be 
Though Very Fluctuating, faced m the production of many of 
Demand Constant Action our major crops, one of the most 

poorly measured and at the present 
time least predictable is the loss from disease. It is well known, how¬ 
ever, that the losses from certain diseases vary much more widely 
from year to year than do othei-s. Among those that fluctuate in 
severity are late blight of potatoes, brown rot of peaches, and scab of 
apples. The estimated losses from these diseases during the decade 
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1920-1929 are indicated in the accompanying graphs. These curves 
are based on estimates sent in annually to the plant disease survey of 
the Bureau of Plant Industry by collaborators situated throughout 
the United States. These losses are always expressed in percentages 
of crop or in terms of bushels per acre, never in dollars, because of me 
complex econonaic factors involved. In many cases, perhaps in most, 
the figures furnished by collaborators are estimates m the true oense 
of the word; that is, they are not the result of counts or calculations, 
but are based on general field observations. They are made, however, 
bv careful and experienced field observer and are the most trust¬ 
worthy figures available. 

In making up the percentage of loss for the United States the figures 
for the individual States are first reduced to bushels or other units and 
summed to obtain the 
total loss for the whole 
country. The percent¬ 
age is then computed 
on the assumption that 
100 per cent is the total 
actual production plus 
the estimated losses 
from all diseases of the 
crop. 

As shown in Figure “jv 
97, the loss from brovm ^ 
rot of peaches, con- ^ 
sidered on a national a 
basis, was almost 12 per 
cent in 1920,fell to less ^ 
then 3 per cent in 1923, ^ 
and less than 2 per cent 
in 1925, rose again to 
over lOper centml928, 
and dropped to less 
than 5 per cent in 1929, 

Apple scab (fig. 98) 
showed a loss of over 
12 per cent in 1922, 
over 9 per cent in 1924 
and 1928, and less than 

4 per cent m 1923, Figuke 97 —Estimated losses from bro'w n rot of peach m the United 

1925, and 1926. states, 19120-1929 

Fluctuation in Loss From Late Blight 

To an observer in the United States for the first time in 1923, late 
blight of potato might have appeared to be a minor disease, for the 
estunatedloss that year was less than 0.2 per cent. (Fig. 99.) In 1921 
and 1929 the loss from this disease was estimated at less than 1 per 
cent. In 1920, on the other hand, the estimated loss from this disease 
alone was 8 per cent of the total crop, and in 1926 and 1928 it reached 
approximatdy 7 and 6 per cent, respectively. 

All the causes of loss thus far discussed are well-recognized diseases, 
caused in each case by a single organism. Sometimes, however, as in 







296 


YEARBOOK OP AGRICULTURE, 1932 


storage rots, it is not 
easy to separate the 
amount of loss due to 
each fungus without 
special study, and for 
purposes of estimate 
they are therefore 
grouped together. 
Such a group, how^- 
ever, may show decid- 
ed variation as a 
whole. This is the 
case with storage rots 
of sweetpotato, which 
have been made the 
subject of much care¬ 
ful study. (Fig. 100.) 
From a maximum of 
23 per cent in 1920, 
the estimated loss 
from these diseases 
fell steadily to less 
than 10 per cent in 
1923, 1924, and 1925, 
since which time it 
has risen somewhat, 
reaching almost 15 
per cent in 1928. 

Of course not all the 

Figlkl 98 —Estimated losse^i from scab and bitter rot of apple m the diseases of apples, 
umted fatates, 1920-1929 potatoes, or peaches 

fluctuate in the same way as do those mentioned, ^me, such as bitter 
rot of apples and blackleg of potatoes, when considered on a national 
basis, remain a continual and comparatively steady drain on the produc¬ 
tion of the crop. (Figs. 

98 and 99.) 

Although these loss¬ 
es are expressed in 
terms of percentage 
loss for the entire 
United States, the loss 
from any disease is of ^ 
course far from falling ^ 
equally on all produc- | 
ing^ sections. In the ^ 

United States the re- | 
gion of greatest sever- 
ity of potato late 
blight includes the 
New England States, 

New York, and Penn¬ 
sylvania. Apple scab 
is more severe in the 
northern than in the 
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southern pait of the United States, while blown rot is especially severe 
in the peach-growung distiicts of the Atlantic coast from New Jeisev 
southwrard. 

Some Controlling Factors Knowm 

Some of the factors that influence the prevalence of plant diseases 
are wrell knowm. Unusual abundance of potato late blight, peach 
browm rot, and apple 


scab is closely asso¬ 
ciated with timely or 
abundant rainfall. 

On the other hand, 
the fluctuation in the 
amoimt of loss from 
storage rots of sweet- 
potatoes seems more 
probably to be due to 
mcrease and decrease 
in the care with which 
control measures are 
carried out. 

It is obvious that 
there are occasional 
seasons W’hen the in¬ 
cidence of certain com¬ 
mon diseases is so 
slight there is little 
advantage in control 
practices. A succes¬ 
sion of such seasons 
often tends to care¬ 
lessness and a geneial 
relaxing in ^ control 
measures, with the 
result that losses from 
disease are even great¬ 
er w’-hen the next bad 
year arrives. If dis¬ 
ease-free years could 
be accurately predict¬ 
ed it might "be possi- _ 

Vvl/i FioiBB 100—Estimated lossfis from Storage Tots ofs^cetpotato 111 the 

Die to save money Dy imted states, i 920 -i ‘)29 

omitting sprays in 

those jears. Such predictions, however, must be far in the future, 
even if they are ever possible, and at present the only safe rule is 
^*to keep everlastingly at it.'' 

Neil E. Stevexs, Bureau of Plant Industry. 
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P LANT Explorers Bring Keeping step with America’s changing 
Valuable New Species and expandmg agriculture, recent ex- 
and Varieties to U. S. ploration activities of the Department 

of Agricultuie have brought back 
many diverse plant contributions from widely separated parts of the 
globe. Agricultural exploration has two objectives: (1) The intro- 
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deletion of new and noncompetitive crops, both orchard and field, as 
an aid to the diversification of American agriculture; and (2) the^ in¬ 
troduction of varieties of crops^ and trees already grojsMi in the United 
States which may be more resistant to disease and insect pests or to 
climatic extremes, thereby increasing unit yields per acre and reducing 
costs of production. 

Extensive Exploration for Soybean Varieties 

The soybean is a crop whose commercial development in the United 
States has been a phenomenon of the last 15 to 20 years. The success 
of this introduced legume throughout a wide area m the Middle West 
has led to a demand for varieties suited to other parts of the country 

In the spring of 1931 P. H. Dorsett, of the Division of Foreign Plant 
Introduction, and W. J. Morse, of the Division of Forage Crops and 
Diseases, returned from the Orient after a search of more than two 

years for new varieties of 
soybeans. Their travels 
took them to Japan, in¬ 
cluding Hokkaido, the 
northernmost island, and 
the peninsula of Saghalin, 
to Manchuria, Chosen 
(Korea), and China. Al¬ 
most 3,000 soybean varie¬ 
ties were obtamed in these 
great soy-producing areas 
Special attention was also 
paid to other legames of 
possible value to American 
agriculture, and impor¬ 
tant collections of mung 
beans, lespedeza, alfalfas, 
and Melilotus varieties were made. ^ Other valuable field-crop intro¬ 
ductions resulting from this expedition include collections of barleys, 
wheats, and grasses. 

A number of valuable horticultural contributions were also obtained 
A special study was made of the oriental persimmon and about 200 
introductions were made from Japan, Chhia, and Chosen. (Fig. 101.) 
In Peiping the expedition discovered the fruit being processed on a 
large scale to remove astringency, and made a thorough study of the 
methods used. Investigations of the outdoor storage of this fruit, 
begun during a previous expedition, were continued. 

Numerous berries and Prunus species were included in the fruit 
collections made. New varieties of the oriental flowering cherry, 
rhododendrons, azaleas, lilies, and many other ornamental and flower¬ 
ing plants were procured. Different types of melons and vegetables 
completed the horticultural introductions; these are primarily for the 
use of plant breeders. 

Blight-Resistant Chestnut Sought m Far East 

In the fall of 1930 another important e::!^edition in the Far East was 
terminated. R. Kent Beattie, of the Division of Forest Pathology, re¬ 
turned to the United States after a period of almost three yearn spent 



Figuee 101 —Methods of trinsportmg the oiiental persim¬ 
mon weie in\ estimated by tho Dorsett-Morse €\pedition 
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in searching for chestnuts and chestnut relatives that might he resis¬ 
tant to chestnut blight and be used to replace the native chestnut 
wiped out by this disease in the eastern United States. His search 
led him throughout Japan, including the comparatively little-lmown 
island of Taiwan (Formosa), the mountain ranges of Chosen, and the 
hill country of China, W’hile on the return trip stops^ w'ere made in 
southeastern Asia. His explorations resulted in procuring scions of 90 
cultivated varieties of chestnut and a total of 250 bushels of seed of 
many other types. At the present time seedlings are being grown by 
foresters and experiment station workers from Louisiana to Slichigan 
west of the Alleghenies, and from Alabama to Connecticut on the 
Atlantic seaboard. 

The areas covered in the search for chestnut varieties were also rich 
in rhododendron and azalea species and varieties, and seed of niany of 
these was also obtained. Some of the seedlings are already being used 
for hybridizing by department workers for the development of im¬ 
proved types for American gardens. 

Blight-Resistant Alfalfas and New Fruits from Asia 

The spread of bacterial blight of alfalfa has taken heavv annual toll 
throughout the United States, particularly in the Middle West. It 
has made the develop¬ 
ment of blight-resistant 
strains imperative if this 
crop is to continue to be 
profitable in many sec¬ 
tions. A study ^ of^ old 
alfalfa plantings indicat¬ 
ed that some types, grown 
from seed originally com¬ 
ing from Turkestan, were 
apparently immune. Ac¬ 
cordingly, in 1929 H. L. 

Westover, of the Division 
of Forage Crops and Dis¬ 
eases, went to Russian 
Turkestan and neighbor¬ 
ing parts of eastern Eu¬ 
rope to hunt for resistant alfalfa types. (Fig. 102.) Because of the op¬ 
portunities for procuring new varieties of fruits, nuts, and melons from 
this relatively isolated part of the world, W. E. Whitehouse, of the 
Division of Foreign Plant Introduction, accompanied Mr. Westover and 
later continued on into Persia. The scattered and hardly accessible 
alfalfargrowing districts of the Turkestan deserts and mountain regions 
yielded many types of alfalfa together with other legumes, cereals, 
and grasses. These are now under trial by department specialists. 

A number of interesting introductions of importance from a horti¬ 
cultural point of view were made. Melon collections were obtained 
in both Turkestan and Persia and are beii^ used in the selection and 
breeding of disease-resistant strains in the iJnited States. Collections 
of wild apricots, pears, apples, and the pistache nut were made in the 
moxmtainous regions of Turkestan near the Chinese frontier. The 
principal pistache-growdng areas in Persia were visited and seed and 
scions of the best types were collected. Several hundred seedlings of 
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the best Persian varieties of this nut are now being gro^n as a basis of 
selection for large-fruited types for the Southwest. This expedition 
returned in December, 1929. 

Disease-Resistant Wheat and Barley Varieties 

In the early years of the present century’- Russia yielded the hard or 
durum wheats that have become such an important factor in our great 
wheat-growing States. Varieties of other cereals—barley, oats, and 
rye—^introduced about the same time, have also contributed exten¬ 
sively to our national farm returns. After many years, attention has 
again been turned to Russia in connection with cereal problems. The 
annual losses sustained in the United States through cereal diseases 
are tremendous. The material reduction of these losses would 
greatly decrease our cost of production and permit more successful 
competition in world markets. To study cereal diseases in the great 
grain-growing areas of Russia and, if possible, to locate varieties of 
wheat and barley more resistant to disease than those we now have, 
James G. Dickson, cereal pathologist of the University of Wisconsin 
and agent of the United States Department of Agriculture, was sent 
to Russia in 1930. His travels took him from Moscow to Trans¬ 
caucasia, formerly Armenia, and from the eastern to the western 
frontier of European Russia. New strains were studied in the field 
and. at the numerous large experiment stations where thousands of 
varieties are now imder trial. Wild types w'ere sought in the moun¬ 
tainous region of the Caucasus. Froni all these sources many promis¬ 
ing strains and varieties were collected. 

Alfalfa and Fruit Varieties 

Resuming the search for blight-resistant alfalfa, begun in the sum¬ 
mer of 1930, H. L. Westover undertook to explore Spain and north 
African countries for alfalfa and other forage crops, wmle K. A. Ryer- 
son of the Division of Foreign Plant Introduction sought citrus and 
deciduous fruit varieties and other shrubs and trees valuable to Amer¬ 
ican horticulture. Together they crossed north Africa from Morocco 
to Tunis and return, visiting desert oases and Berber settlements in 
the Atlas Mountains (fig. 103) and securing seed of indigenous types 
of both forage crops and fruits of promise. In Spain Mr. Westover 
spent three months visiting all the important alfalfa-bowing ai*eas 
and in addition himted wild types in the Pyrenees and in the Sierra 
Nevada of Granada. As a result, over 300 alfalfa introductions were 
obtained, together with numerous other legumes and grasses. 

Earlier in 1930, in cooperation with the University of California, 
F. T. Bioletti, grape specialist, w^as sent as an explorer to Morocco, 
Algeria, and Tunis to study and collect indigenous types of grapes, 
especially those that would mature earlier than the kinds now growm 
in this country and w-ould be superior for table use. Such grapes 
would be of special value in the irrigated desert areas of the Southwest. 
He also investigated and collected indigenous varieties of the apricot. 
As a result of this expedition, important collections of grapes w’ere 
obt^ed and are now under trial at State and Federal stations in 
California, and a large number of native apricot seedlings are being 
growm for selection studies. 

During the winter of 1929-30 H. S. Fawcett, pathologist of the Cali¬ 
fornia Citrua Experiment Station, was engaged in studies of citrus 
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and date diseases of the Mediterranean region in cooperation w ith the 
United States Department of Agricultui’e. ^ As a part o f these in\ esti- 
gations, citrus varieties not now grown in the United States were 
selected in the different countries and sent back for rootstock studies 
and breeding investigations. 


Survey in Islands of the Mediterranean 

In addition to the extensive explorations carried on in the western 
Mediterranean during the summer of 1930, a short survey of the east¬ 
ern Alediterranean area, particularly the islands of the Aegean, was 
made W David Fairchild of the Dmsion of Foreign Plant Introduc¬ 
tion. with the facilities of the steamer Utowana, which had already 
served several department expeditions through the courtesy of Allison 
V. Armour, collaborator of the Dmsion of Foreign Plant Introduction, 



iiianv of the islands off the regular steamer routes were visited and 
studied from the point of view of possible future intensive exploration 
for valuable plants. The route, which included the Dalmatian coast, 
extended as far east as Istanbul and yielded much valuable data on 
relatively little-frequented areas and a number of promising plant 
introductions. 

Latin America a Fertile Field 

In common with the alfalfa and cereal industries, the potato industry 
has been widely affected by the spread of serious diseases of fungus as 
well as virus origin. Breeding investigations have been under wajr at 
State and Federal stations for the development of resistant varieties. 
To further these activities, wild types of the potato from their habitats 
in Central America and South America have been found necessary. 
To meet this need Paul Russell and Max Souviron of the Division of 
Foreign Plant Introduction were sent to Mexico in the summer of 1930. 
In the fall Donald Reddick of Cornell University and C. O. Erlanson 
of the Division of Foreign Plant Introduction followed. The wrork 
continued until the beginning of 1931 and w^as centered in the States of 

100446“—32-^20 
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Mexico, Puebla, Morelos, Hidalgo, Queretaro, Oaxaca, and Vera 
Cruz. Seventy lots of tuber-bearing Solanums of several species were 
found and seed and tubers brought back for propagation ^d distri¬ 
bution to potato breeders in State and Federal stations. It is planned 
to continue similar studies in South America until all desirable wild 
spedes have been made available. 

A Promising Fiber Plant for Porto Rico 

Limited tests of the Mexican pochote tree (Ceiba acuminata) in 
Porto Rico have indicated that it might be a source of valuable fiber 
if trees 3 delding good crops of high-quality fiber could be introduced. 
On the completion of the potato activities in Mexico,^ early in 1931 
Souviron and Erlanson explored the States of Sonora, Sinaloa, Jalisco, 
and Chiapas, and collected quantities of seed from the best trees. A 
quite different t 3 Tpe was found in the extreme southern State of Chi- 
apas._ Excellent germination has been obtained in Porto !^co, and a 
sufficient quantity of seedlings has resulted from the planting to give 
a thorough test of the tree as a source of valuable fiber. 

Primitive Relatives of Cotton and Com Discovered 

Certain of the primitive relatives of cotton and com have long been 
desired by department investigators in connection with the improve¬ 
ment of these crops through breeding.^ These species are not easily ac¬ 
cessible, their habitat being along the isolated coastal regions of Mexico 
andCentralAmericaremotefromcentersofdvilization. Throi^h the 
generous offer of Allison Y. Armour, it was possible for G. N. Collins 
and J. H. Kempton of the Diviaon of Genetics and Biophysics, and 
T. H. Kearney of the Division of Egyptian Cotton Bree^g, to visit 
this coastal region in the early part of 1931 on the steamsMp Utowana 
and to collect all of the special species desired. In addition. Doctor 
Collins collected a quantity of avocado seed from a high region of 
Guatemala where frost regularly occurs. These will be used for selec¬ 
tion studies in an effort to develop hardier varieties of this fruit than 
are now available. 

Ornamental and Flowering Plants 

The field of ornamental trees and shrubs and flowering plants is prob¬ 
ably the most rapidly developing branch of American horticulture at 
the present time. The American people are going in for home garden¬ 
ing m a manner imheard of a few years ago. As a result, the demand 
for new and interesting ornamentals has become very strong. In order 
to profit by recent developments in this field in Europe and to secure 
some of the results of exmorations for this ^pe of plant material by 
European explorers, B. Y. Morrison of the Division of Foreign Plant 
Introduction spent several months during the spring and summer of 
1931 in European countries. The new developments of plant breeders 
were studied, as well as the new introductions from explorations and 
the private and public collections of rare plants. From the best of 
these, selections were made for introduction and use in the United 
States. 

Knowles A. Rtbbson, Bureau of Plant Industry. 
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P ORK Loins, When Seared, ‘‘Sear the roast in a hot oven” is 
Shrink More in Weight old-time, cook-book advice founded 
Though Cooking Faster on the belief that searing decreased 

the cooking losses. The truth of this 
statement has wanted proof and has, in fact, been contradicted in 
recent work on beef, done by the United States Department of A^- 
culture and the Missouri Agricultural Experiment Station, partici¬ 
pants in the national project—cooperative meat investigations. In 
order to determine what effect searing would produce on pork, a short 
study was made in which eight pairs of pork loins were roasted, one 
member of each with searing and one without. The cut included 
eight vert ebrse from near the center of the loin. 

The thickness of the fat layer covering the loins varied considerably 
owing to lack of umformity in their trimming. To compensate for 
effects associated with this difference in fat layer, the loins W’ere so 
divided as to balance the seared and unseared groups in this respect. 
Also to counteract possible differences in the tw’o sides of the animals, 
each group included 
four right and four left 
loins. 

In measured quanti- 
ties, 1 teaspoon flour, 
one-half teaspoon salt, 
and one-eiglith tea¬ 
spoon pepper were 
rubbed mto each roast. 

A roast-meat thermom¬ 
eter w’^as inserted in the 
loin end of the roast, 

which o/r twcoofora /^o&c 

part. e imcoo " figure IM—cooking losses of seared compared with unseaied 

roasts and tneir con- porkioms 

tainers were then 



Figure 104 —Cooking losses of seared compared with unseared 
pork loinb 


weighed. One loin of each of these eight pairs was cooked in an 
open pan at a constant oven temperature of 320° F. (160° C.), until 
the meat thermometer rostered 183° F, (84°_ C.) as the internal 
temperature of the roast. The corresponding loin of each pair was 
seared for 30 minutes at an oven temperature of 482° F. (250° C.), 
weighed, and then cooked in an open pan at an oven temperature of 
320° F. until the meat thermometer registered 183° F. All the roasts 
were weighed at the end of the cooking period, as were also the drip¬ 
pings which had collected in the pans. The total loss of weight in the 
oven (the difference in weight between the raw and the finished 
sample) was divided into two parts: (1) Loss of volatile constituents 
(mostly water) by evaporation, and (2) loss of nonvolatile constitu¬ 
ents, or drippings. The drippings consisted of fat and an imanalyzed 
brown essence, but the drippings are treated here as a whole. 


Method of Reckoning Cooking Losses 

Total cooking losses, evaporation losses, and dripping losses for the 
searing periods, as well as for the entire cooking periods, were calcu¬ 
lated as percentages of the raw weights of the roasts. Each of these 
factors was then averaged for both the seared and the unseared groups. 
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The average cooking losses for corresponding seared and nnseared 
roasts are show n in Figure 104. The portion of the losses occurring in 
the searing oven is indicated by crosshatching (shading) on the bars 
representing the total cooking losses, the evaporation, and the drip- 

S s. The seared roasts lost relatively more in evaporation and 
. pings and consequently in total cooking than the unseared roasts. 
As •would be expected, the roasts that w^ere seared cooked more 
quickly than those cooked throughout at the constant temperature 
used* The former took 29 minutes to the pound on the average as 
compared with 34 minutes to the pound for the corresponding un¬ 
seared loins. 

The general appearance of the roasts which had been seared was 
somewhat better than that of the unseared roasts, the color being a 
richer brown, but in some cases the drippings from the seared loins were 
rather dark for gravy of good color. 

These results suggest that searing pork-loin roasts by the method 
used here improves the general appearance and saves time in cooking 
but does not decrease the cooking losses. In fact, the cooking losses 
are increased with searing. This increase appears to be due mainly to 
the rendering out of more fat into the drippings. These results indi¬ 
cate that pork loin can be successfully roasted, without searing, at a 
constant, moderate, oven temperature of from 320® to 350® F. 

Nancy Griswold Clark, Bureau oj Animal Industry. 


P OTATO Seed Quality The improvement of the quality of 
Improved by Tuber-Index seed potatoes through selective meth- 
Method of Selection ods has long engaged the attention 

of the investigator as weU as that of 
the progressive potato grower. As a natural result of such study, 
various methods have been evolved having for their object the selec¬ 
tion of strains producing tubers of greater uniformity in size and shape 
and at the same time of greater yielding capacity. The successive 
steps in this evolution have been as follows: 

(1) hlass selection of tubers either from the bin or from individually 
selected plants harvested separately and then thrown together and 
planted m a seed plot. (2) Hill selection, consisting of the selection 
of superior looking plants, followed by a second selection, when the 
plants are harvested, based on yield and uniformity of tubers. The 
tubers from each selected plant are kept separate and planted in prog¬ 
eny rows. (3) The tuber-unit method, by which each individual 
tuber from either mass selection or liill selection is cut into four parts, 
which are planted consecutively in the row. 

These methods had as their primary object the isolation of promising 
strains of seed. In most cases, however, they accomplished another 
object oftentimes not premeditated by the investigator, namely, 
elimination of disease. 

With the mcreasing importance of virus diseases as an obstacle to 
the production of certified seed potatoes, a more certain means of 
ehnunating tuber-bome diseases has become necessary, and as a result 
the tuber-index method f has been evolved. Briefly stated, this 
method consists in removing and growing a seed piece from each indi¬ 
vidually numbered tuber selected from some given stock from which it 


SThe ta'^-inde'c method was first employed bj P SI Blodgett and associates 
Ithaoa, N, Y, dunng the season of 1919 and also during the winter of 1919-20 


of Cornell University, 
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is desired to eliminate as far as possible all tuber-borne diseases, espe¬ 
cially those of a virus natuie. (Fig. 105.) Duiing the early stages of 
their growth the plants 
produced from these 
individual seed pieces 
are carefully observed 
for the presence of mo¬ 
saic and other virus dis¬ 
eases. As each plant 
carries the number of 
the tuber from which 
the seed piece was le- 
moved, it is easy to dis¬ 
card the diseased tuber. 

All tubers from which 
the tested seed piece 
produced a healthy 
plant are used in the 
planting of a well-iso- 
latodseedplot. Usually 
they are planted on the 
tuber-unit basis in or¬ 
der to make it easier to 
detect the presence of any diseased ones that may have escaped ob¬ 
servation in the preliminary test 



Two Ways of Applying the Method 

It is possible to take advantage of this method^ of tuber-disease 
detection under two distinct conditions. The first is that of potting 
the seed pieces into 4 or 5 inch pols and growing them in the green¬ 
house. By this practice it is possible to carry through several sets of 



pieces in tra\s. This method 
pieces are co\eFed with sand 
[turd E\pcnniont Station) 


plants in the same bench space during the winter months. Growers 
following this practice and utilizing their greenhouse space to the best 
possible advantage are resorting to chemical treatment of the seed 
pieces to hasten germination. In this way it is possible to begin tuber- 
mdev studies shortly after the tubers are naiwested. 
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Tuber indexing seed-potato stocks in advance of date of planting has 
now become a precertification requii'ement in some States. Wheie 
such conditions are imposed on the would-be grower of certified seed he 
is obliged to submit a representative sample of his seed stock for index- 
big by those in charge of the certification work. If the test shows the 
presence of too large a peicentage of disease he is advised to discard it 
and purchase some recommended stock. 

The Wisconsin, Minnesota^ Nebraska, and Montana Agricultiual 
Experiment Stations are making most extensive use of the greenhouse 
for tuber-index studies. (Figs. 106 and 107.) 

The second condition under which tuber indexing may be conducted 
is that of planting the removed seed pieces in the open field. Such 
indexing may be conducted in all regions where first and second early 

J otato crops can be grown; roughly speaking, from southern Ne\\ 
eisey to Florida and southwest to tne Pacific coast. 



riot RE 107 —Germinated potato seed pieces removed from tra\a prior to bempt potted or planted 
in benches (Photouraph furnished by H O Werner, Xebraska Agiicultural Experiment 
fetation) 


Most of the States engaged in greenhouse tuber-index work have 
taken advantage of the field-indexing of seed stock by shipping samples 
of seed to the South and making their disease readings at some propi¬ 
tious time during the growing season. During the vunters of 1929-30 
and 1930-31 the Division of Horticultural Crops and Diseases has 
indexed many thousands of tubers in the South. 

Readings Dependent on Climatic Conditions 

Satisfactory outdoor disease readings are largely^ dependent on cli¬ 
matic conditions. If the weather and soil conditions axe favorable 
much more accurate observations are possible than if reverse conditions 
prevail.^ Field indexing has an advantage over greenhouse studies in 
that it is possible to test large numbers of tubers at a relatively low 
cost and to continue the observations throughout the full growing 
period of the plants, thus making the detection and elimination of the 
spindle-tuber disease more certain. 

Until varieties resistant or immune to virus diseases have been 
developed, the tuber-index method ofl^ers the most reliable known 
means of eliminating tuber-borne diseases. 

William Stuart, Bureau of Plavi Industry. 
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P OULTRY Experiments The number of poultry in the United 
Show Value of Alfalfa States has increased gieatly in the last 
Meals in Chick Ration decade, and with the increase have 

come many new problems in manage¬ 
ment. Formerly, most poultry were kept as a sideline on general 
farms and usually compelled to forage for feed. Under the free-range 
conditions generally used, sufficient green feed w as available except 
during the winter. 

An entii*ely different situation^ exists to-day. Numerous farms are 
devoted entirely to poultry keeping, and the tendency is to confine the 
birds to limited areas. When a bare range is provided, or w'hen 
battery brooding or the confinement method of management is used, 
it is usually advantageous to supply fresh green feed or a green-feed 
substitute. 

In view of the recognized importance of vitamins in nutrition, much 
emphasis has been placed on the vitamin content of feedstuffs. The 
necessity for some source of vitamin A in a ration for chicks is Ulus- 



PiGi RE 108 —Chickenb 20 \\eekb old ^hich had reGei\ed a ration deflcient m vitamm A 


trated in the accompanying photographs^taken at the United States 
Poultry Experiment Station, Glendale, Ariz. The chickens were aE 20 
weeks old when the photographs were taken. The two chickens in 
Figure 108 were the sundvora of a group of 38 which had been fed a 
basalrationdoficicnt in vitamin A. In Figure 109 are shown 5 chickens 
from a group which had been fed the same deficient basal ration, plus 
fr^b alfalfa. The mortality in this group receiving^ fresh alfalfa was 
slight and, as illustrated, the growth of these chickens was much 
greater than that of the group which received only the basal ration. 


Kinds of Alfalfa Meals 

When poultry are raised imder intensive conditions it is often not pos¬ 
sible to furnish them with fresh green feed, even during the summer. 
The inclusion, in the mash, of meals made from the mfalfa plant is 
becoming popular and several investigators have demonstrated that 
meals made from the fresh entire alfalfa plwt, alfalfa leaves, and al¬ 
falfa hay can be used advantageously in rations for laying hens. Few 
trials have been conducted in which those products w'ere compared in 
the rations of young chickens. 


SOS 
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Meals made from alfalfa are commonly recommended as a part of 
poultry rations, but usually not enough emphasis has been placed upon 
the (Merences which may exist among different meals. Kain damage 
and improper curing are often indicated by a loss of green coloring 
matter, hleals wrhiA have been damaged in such ways usually are yel¬ 
lowish in color. The age of a meal also is often indicated by its color, 
since the green coloring matter changes to a yellowish green as the meal 
becomes older. In general, two kinds of rneal are made from alfalfa. 
One, called alfalfa meal, is made from the entire harvested plant; the 
other, called alfalfa-leaf meal or alfalfa leaf and blossom meal, contains 
more leaves and fewer stems. Alfalfa meals have lower protein and 
higher fiber contents than the alfalfa-leaf meals or the alfalfa leaf and 
blossom meals. 



Figlee 109—Chickens 20 weeks old which had recened a ration deficient in vitamin A, plus 

frebhaltillia 


A series of experiments was conducted at the United States Poultry 
Experiment Station to compare alfalfa meal, alfalfa-leaf meal, and fresh 
alfalfa as sources of vitamin A in a ration for chicks. The basal ration 
used was deficient in vitamin A, and measured amounts of the different 
supplements were used for different groups. In the trials, fresh alfalfa 
was found to be superior to either alfalfa meal or alfalfa-leaf meal when 
used as the sole source of vitamin A. 

Inasmuch as it is often not possible or practicable to feed fresh al¬ 
falfa to growing chicks, the most applicable comparisons were those 
between the groups receiving alfalfa-leaf meal and the groups receiviug 
alfalfa meal. Growth and fivability of the chicks were the bases for 
comparisons, and the alfalfa-leaf meal gave much better residts than 
the alfaffa meal. In fact, the alfalfa meal was practically valueless 
with the basal ration used. 

Suggested Quantities in Rations 

In accordance with the results obtained, it can be reoonimended that 
fresh alfalfa be fed to chicks whenever it is available, and that alfalfa- 
leaf meal, preferably with a rich green color, be used as a source of 
vitamin A when fresh alfalfa can not be obtained. 
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How much alfalfa-leaf meal should, be used in a ration for chicks? 
The proper quantity will vary in m-oportion to the quantity of other 
sotu*ces of ritamin A in the ration. When other good vitamin A sources, 
such as yellow corn, are used freely, as little as 2.5 per cent may be 
used. In other rations, from 5 to 7 5 per cent of the mash ration should 
be alfalfa-leaf meal. In rations in which alfalfa-leaf meal is the only 
source of vitamin A, this meal should constitute about 10 per cent of 
the total food intake. 

The manufacture of dehydrated alfalfa meals is becoming more ex¬ 
tensive. Briefly, the methods used consist in removing the moisture 
from fresh alfalia soon after it is cut. Thus far, it has not been demon¬ 
strated that dehydrated meals are of more value in poultry rations 
than meals made from sun-cured alfalfa hay in sections where rain does 
not interfere with curing. Further experimental data must be obtained 
before any definite statements about the value of dehydrated alfalfa 
meals in poultry feeding can be made. 

Burt W. Heywaxg, Bniean of Animal Industry. 


P OULTRY Lice Cause That poultry lice cturtail production 
Heavy Losses Which and profits” is generally admitted 
Are Wholly Preventable The extent of loss naturally depends 

on the degree of infestation. Proba¬ 
bly a few lice do little hann to mature poultry, but a few lice may soon 
become many lice, and young birds are more kisceptible to louse attack 
than are mature ones. Some expeiiments carried out by the Bmeau of 
Entomology a few years ago indicate that a moderately heavy iiflestar 
tion may cut egg production 15 per cent. That means a loss of millions 
of dollars to the poultry owners of this coimtry. This loss is wholly 
preventable, and at low cost. 

Many progressive commercial poultry raiserseliminate lice from their 
flocks or nold them under control. The pvTuers of farm and back-yard 
flocks, however, usually pay little attention to these parasites, but con¬ 
tinue to feed thousands of them year in and year out. 

There are five different kinds of lice commonly foimd on chickens. 
These have somewhat different habits and some are more mjurious 
than others. They have been given common names which indicate the 
part of the bird or its feathers, which they inhabit. The head louse is 
found principally on the head and neck and is the most injurious to 
young chicks and poultry. The body louse spends most of its life on 
the skin of matiure chickens. It prefers places where the feathers are 
not too dense, such as below the vent, but on half-CTO^Ti chickens it 
may be found in abundance on the back and neck. This louse inf^ts 
turkeys and other fowls as well as chickens. It is one of the most wide¬ 
spread and injurious species. The shaft louse is present on different 
parts of the host, but is nearly always seen on the shaft of the body 
feathers. The vung louse is found mainly on the_large wmg feathers, 
but also occurs on the tail and neck feathers. It is less injurious than 
the species previously named. This is also true of the fluff louse, a 
slow-moving species which is usually foimd on the fluffy feathers of the 
body. Other Mnds of lice are found on turkeys, geese, pigeons, and 
other fowls and birds. 
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All Species Yield to Sodium Fluoride 

Fortunately for the poultry raiser all these different kinds of lice 
can be destroyed by the treatment developed and recommended by 
the Bureau of Entomology—^namely, the use of commercial sodium 
fluoride. This powder may be applied either as a dust or as a dip. 

In using it as a dust the “pinch method” is advised. This consists 
simply of putting about 12 pinches of the powder, as held between the 
thumb and forehnger, next to the skin on different parts of each bu-d. 

The head, neck, back, breast, 
the part beneath the vent, 
the wings, and tail should each 
be treated. 

Where more than 35 fowls 
are involved the dipping 
method is advised. A bright, 
waim day should be chosen 
for the work. The sodium flu¬ 
oride is dissolved in water in 
the proportion of a heaping 
tablespoonful to each gallon. 
A tub is well filled with this 
solution and each bird is im- 
niersed for a few seconds. The 
bird is held in the dip by the 
wiags with one hand, while 
with the other the feathers are 
raised to allow the solution to 
reach the skin. The head is 
ducked for an instant. 

By either of these methods 
every louse and egg is killed. 
Thus by a siagle treatment of 
every fowl on the premises 
the lice may be eradicated. 
(Fig. 110.) The cost for ma¬ 
terial is but a fraction of a cent per bird, as 1 pound of sodium fluor¬ 
ide will treat 100 hens by the pinch method and 200 by dipping. 

^ Other materials may be used for combating poidtry lice, but con¬ 
sidering effectiveness, cost, and availability, sodium fluoride is recom¬ 
mended. 

F. C. Bishopp, Bureau of Entomolo'gy. 


P OULTRY Raising on a The keeping of large numbers of chick- 
Very Intensive Scale ens on one farm has developed to such 
Is Proving Practical an extent in this coimtry that there are 

now battej^ brooding plants w^hich will 
accommodate many thousand chicks, laying houses with quarters for 
several thousand hens, and poultry farms of from 10,000 to 26,000 hen 
capacity. Much of the intensiflcation has developed in the last few 
years smce the use of cod-liver oil in the ration has enabled poultiy 
men to keep both chickens and hens confined indoors without loss of 
vigor or health. 
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Brooding clucks in batteries, especially for the production of 
broilers, is the branch of this \\ork which Kas been most intensively 
developed in recent years. Many types and sizes of batteries are in 
use, from small batteries holding 200 to 300 chicks to large units 
holding several thousand birds. All these batteries have wire flooi‘s 
which prevent the chickens from eating their droppings. This fea¬ 
ture is important especially in the prevention and control of disease. 
Batteries are now operated in insidated rooms \\ here the temperature, 
humidity, and ventilation are all artificially contioUed so that imi- 
form conditions may be maintained regardless of changes in the 
weather. 

Sanitary Safeguards Are Features of the System 

The use of battery brooders is advised for raising broilers and for 
raising all chicks where the soil is infected with disease germs. They 
are being used successfully on many farnis for starting chicks even 
where there is no trouble with infected soil. Turkey poults are also 
brooded successfully in batteries. Long brooder houses in which the 
chicks are raised on the floors and which have small, outside, covered 
yards vith either concrete, gi'avel, or wire bottoms, are also used 
successfully. Keeping the chicks away from the soil and giving care¬ 
ful attention to sanitation are important features in these methock of 
brooding. 

Chickens that are to be kept longer than from 12 to 14 weeks will 
do much better and require less care if transferred to a clean range as 
soon as they no longer need artificial heat. The use of a cheap, 
portable, range shelter, made with a verjr low roof and wired sides and 
floor, is one of the recent improvements in the raising of good pullets. 
Even in producing broilers many poultry men start the chicks in the 
batteries, transfer them to brooder-house pens when they are from 
6 to 8 weeks old, and then put them in fattening batteiies for two or 
three weeks before the broilers are marketed. 

Chickens that are brooded in large numbers indoors require very 
careful management. Deformed and twisted legs are common de¬ 
fects in chicks raised in battery brooders and these defects are not pre¬ 
vented by the use of cod-liver oil. This department has found, how¬ 
ever, that the use of 10 per cent of rice bran in the ration is ve^ helpful 
in grovsing battery-brooder chicks free from leg trouble. Keducmg 
the amount of com meal and increasing the wheat bran in the ration 
have helped in some cases to prevent leg trouble and also to cause 
better feather growth. 

Overcrowding is the cause of much lo&s in battery brooding, since 
batteries large enough for starting the chicks become greatly over¬ 
crowded after the cmcks are a few weeks old. The fact that a chick 
triples in weight between 4 and 8 weeks of age makes it easy to under¬ 
stand why overcrowding is a common trouble in battery brooding. 
Chicks often pick one another when in these batteries, causing heavy 
losses in the brooder as v ell as poor quality in the market chickens. 
Keeping the brooder houses shghtlv darlc^ and using ruby-colored 
lights in the pens have been reported as being helpful in preventing 
tms trouble. 

Multiple-Story Laying Houses 

Laying houses from two to six stories in height, with a capacity of 
several thousand hens, have replaced the common type of long single- 
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story houses on a number of poultry farms. The birds are kept con¬ 
fined in these large houses and are never on the ground after they go 
into the houses as pullets in the fall. Since hens^ on large poultry 
farms are usually confined most of the year even in 1-story houses, 
larger houses do not involve any radical change in management. ^ Cod- 
liver oil is used in the ration to insure an adequate supply of vitamin 
A and the sunshine vitamin, D. The \vindows are arranged to allow 
the maximum amount of sunlight to shine directly into the house. 
These large houses reduce labor costs, and the birds are less affected 
by changes in the weather than they would be in small houses.^ In 
many cases large barns (fig. Ill) have been remodeled into multiple- 
story laying houses. 

The successful management of these apartment poultry houses re¬ 
quires close observation since even slight negle^^t may result in heavy 

losses in the flock. 
The ration must con¬ 
tain all the essential 
ingredients, properly 
bmanced, because 
the hens have no 
chance to supple¬ 
ment their feed with 
greens, minerals, or 

g ain commonly 

und on range, fn 
one of the aepart- 
ment’s experiments 
the use of a slightly 
deficient diet gave 

Figure hi.—D airy bam remodeled into a large, 6-story poultry house fairly gOOd egg pro¬ 
duction with hens on 

range, while the same ration fed to hens confined to the house pro¬ 
duced only a few eggs per hen. 

Ventilation of a large poultry house requires the use of a mechanical 
ventilating^ system. Many of the houses are insulated and heat is 
being provided in some. All lai^e poultry houses must be kept abso¬ 
lutely clean and sanitary. These large hen houses probably will in¬ 
crease in number as more information is obtained on feeding the hens, 
on ventilating and heating the buildings, and on the control of picking 
which has been a cause of much loss where hens are confined. 

Alfred R. Lee, Bureau oj Animal Industry. 


P REDATORY-ANIMAL and After working more than 15 
Rodent Control to be Con- years in the control of preda- 
ducted Under a 10-year Program tory animals and injurious 

rodents on the public domain 
and elsewhere in cooperative undertakings, the Bureau of Biological 
Survey has been authorized by Congress to conduct the work on a 
10-year program. The new act, approved on March 2. 1931, will 
permit the bureau, W’hen funds are provided, to do more effective w^ork 
along lines already organized rather than to stimulate new lines of 
control. The law was passed only after careful consideration and 
public hearings, in which expression of divergent views was given by 
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many interested. Its passage should therefore set at rest any doubts 
that remain as to whether the control operations of the fiiological 
Survey as now conducted deserve public approval. 

Wolves, coyotes, mountain lions, and bobcats every year destroy 
large numbers of livestock and game, and the coyote at times also 
serves as a carrier of rabies, or hydrophobia. The economically in¬ 
jurious rodents, such as prairie dogs, ground squirrels, pocket gophers, 
jack rabbits, porcupines, rats, and field mice, not only destroy growing 
and stored crops, forest and other nui*sery stock, and much of the 
range grasses that should support the farming and livestock industries 
but in some cases also spread such diseases of man as spotted fever 
(by ground squirrels), tularemia (by rabbits), and bubonic plague (by 
rats and ground squirrels). Control of both groups of these economic 
wasters of the individual farmer s efforts is necessary in the interests 
of agriculture, horticulture, forestry, animal husbandry, and wild game. 

The settler who saw the profits of his hard work vdped out by the 
incursions of predatory animals into his stock ranges, and of rodents 
into his cultivated fields, had no recourse other than to ask aid of the 
Government whose lands served as breeding reservoirs from which 
these destroyers kept coming. Uncontrolled, they would reinfest his 
stocked and cultivated acres in spite of all that he could do, either 
single handed or with the aid of his neighbors. To effect some measure 
of relief, he and his neighbors resorted to the use of steel traps, rifles, 
poisons, and trained dogs. The appeals they later made to the Federal 
Government for aid in suppressing predators and rodents on the public 
domain led to the first cooperative Federal efforts toward control. 

Many Bounty Laws Repealed 

Prior to the Federal Government’s entry into the cooperative con¬ 
trol program, the desultory warfare against these animals had included 
the payment of bounties, a premium on the heads of the predators, to 
stimulate individual activity in their control. Bounty laws have con¬ 
tinued in effect more or less to the present, though within the past 15 
or 20 years many of them have been repealed, because it was found 
that they encouraged only sporadic efforts toward control and were 
productive of fraud. Since that time the steady growth of correlation 
of Federal, State, and local efforts has resulted in the development of 
more eflSeient control measures and, when such measures are applied, 
in increased safeguards for beneficim forms of wild life. 

Since 1915 the leadership of the Bureau of Biological Survey in pred¬ 
ator and rodent control has been requested and encouraged by State 
and other cooperating agencies, and the funds made available from 
such sources for expenditure under the direction of this Federal agency 
have in recent years been far in excess of those provided for the purpose 
from the National Treasury. 

Research studies of the geographic distribution and relationships of 
the wild birds and mammals of the country, and field studies of their 
food and other habits, have been conducted by the Biological Survey 
for almost half a century, and these investigations have provided the 
basis of the control work carried on. Scientifically trained men are 
continuing research along these lines as funds permit, both in the field 
and in the laboratory. 

The legal sanction for control work by the Federal Government is 
contained in congressional Erection in annual appropriation acts for 
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the Department of Agrieultm'e. These provide for investigations, ex¬ 
periments, demonstrations, and cooperation for the control of wild 
animals that become economically injurions, and for the suppression of 
rabies in predatory animals. The fecial program of control, w^hich 
was called for by the Seventieth Confess, was authorized by the 
Seventy-first Congress as dravm up by the Department of Agriculture 
to cover a 10-year period. 

Federal, State, and Local Cooperation Provided 

The 10-year propam contemplates continued cooperation between 
Federal, State, and local agencies, with a view to avoiding duplication 
of work and insuring the largest possible return from such funds as are 
provided. The Bureau of Biological Survey will continue cooperation 
with the Oj6B.ce of Cooperative Extension Work, the extension-service 
organizations, including colleges and county agricultural agents, and 
with State departments of agriculture, county commissioners, game 
commissions, and various agricultiural, horticultural, and livestock 
organizations. In the work on Federal lands, the 10-year program con¬ 
templates close cooperation with the Forest Service, the Indian Serv¬ 
ice, and with other agencies, as necessity arises. 

There are at present more than 16,000,000 acres of rodent-infested 
lands within the national forests. The ^eater portion of these infested 
lands is thickly populated with prairie dogs and ground squirrels. Ex¬ 
periments and observations over a long period have demonstrated that 
prairie dogs will destroy from 20 to 80 per cent of the succulent forage 
grasses about their towns. The 10-year program contemplates, in co¬ 
operation with the Forest Service, a thorough control of rodents where 
it has been determined that they materially lessen production on forest 
grazing areas. 

In many of the Eastern States also rodent-control work is necessary. 
The additional funds to be provided imder the program wtil permit 
Biological Survey leademhip in organized campaigns against such 
rodents as cotton rats in the South, pine mice and pocket gophers, and 
the common browm rat, which is probably the most destructive of all 
animals. 

Within the past several years the coyote, one of the most persistent 
of the larger predators, has made its appearance in New York, Ala¬ 
bama, Geor^a, Florida, Ma^land, and Temiessee. From what source 
it has come is a moot question. 

In Alabama, the coyote w^as introduced by fox hunters in mistake for 
fox pups, according to reports. In other instances possibly the source 
of mestation has been tourists retmning from vacation lands in the 
western country and bringing young coyotes with them as pets. These 
in turn, escaping from their owners, revert to the wild and establish 
themselves in their new homes. In every case where the coyote has 
recently made its appearance in the East and South, complaints have 
been registered agamst its depredations, particularly on calves, sheep, 
hogs, and poultry. 

In middle Tennessee, for instance, a petition for aid, signed by 18 
farmers, showed a loss of 131 lambs, 56 ewes, and 1 goat. An expert 
hunter w'^as assigned to this area under a cooperative agreement with 
Hickman and Maury Counties, and he succeeded in elimmating the 
demonstrated coyote infestation that w^as in existence, thus alleviating 
the loss these farmers had been sustaining. 
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The 10-year program contemplates control of predators on public 
domain to an extent that will reduce to the minimum the infestation 
on adjacent livestock-grazing area&. Under present conditions, such 
control is not possible because of reinvasions from a constantly renewed 
source of supply. IMuch has been accomplished during the last 15 
years, but the degree of control that is desired has not been attained, 
and reiniestations of cleared areas are constantly occurring. The au¬ 
thorization of the 10-year program and provision of the funds contem¬ 
plated should be an aid in more adequately controlling injurious 
mammals. 

Stanley P. Yorxo, Bureau of Biological Surrey. 


R adio Correlation Correlation of the information broad- 
Arranged by Federal casting of the Department of Agricul- 
w and State Agencies ture and the State land-grant institu¬ 
tions, a development toward which the 
Radio Service has been looking for three years, became a reality 
during the last year and will be effective on a "nation-wide scale during 
1932. 

Under the new system, information from the Department of A^i- 
cultme wdll be adapted and supplemented by the State extension 
services, which under the Smith-Lever Act of 1914 are operated by the 
land-grant colleges and universities. Thus, the information resources 
of the land-grant institutions and of the department \^ill be pooled in 
order to brm^ out the most timely and useful information available, 
and information which will be of "greatest interest to farm people in 
particular regions. 

The plan for correlation had its inception in 1928, when the Radio 
Service Tvas invited bv the radio committee of the Association of Land 
Grant Colleges and iJniversities to cooperate in working out a system 
for correlating Federal and State broadcasting. At that time, it was 
proposed to correlate only the daily agricidtural syndicate programs, 
which are sent in mimeographed form to individual stations upon 
request. The present plan is more inclusive. It contemplates State 
participation, also, in the network program of the department and in 
the home-economics syndicate service. 

The general proposal for correlation of agricultural syndicate pro¬ 
grams is that half of the material will be prepared by the department 
and half by the State extension services, to make a 15-minute, 
6-days-a-week program. Naturally, the details of the prOTosal have 
been modified to meet varying conditions within States. The general 
proposal also contemplates that the material be supplemented by 
county extension agents, in order to give it the maximum local interest 
and adaptability. Also, that the program be presented by county 
extension agents whenever possible, thus providing authoritative 
speakers. 

The home-economics syndicate service will be correlated in a similar 
way. The Housekeepers' Chats, which have been popular features on 
radio stations throughout the country for six years, will be sent to 
cooperating State extension services for adaptation and supplement- 
iag- 

The proposal for State participation in the national farm and home 
homr—^now broadcast over a network of 45 stations associated with the 
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National Broadcasting Co.—calls for setting aside a daily 5-mmute 
period for the use of State extension services. At the end of the year, 
this proposal is awaiting completion of a canvass of the States to 
determine their desii'es. 

Detailed proposals have been submitted to 33 States this year, by 
the Directors of Extension and Information of the Department of 
Agriculture. The remaining 15 States are to be contacted as early as 
possible in 1932, so that the correlated system can be put in operation 
on a country-vide basis during the year. 

Of the 33 States contacted, 22 are ready to handle at least one of the 
correlated services at the beginning of the new year. Mve others have 
not yet definitely formulated their broadcasting plans. 

The Radio Service plans to issue the first material in the new corre¬ 
lated agricultural syndicate service for release January 18, 1932. At 
least 19 States will be cooperating in the service at that time, with the 
possibility that seven more, now undecided, vill be added to the list 
before the starting date. 

Alan Dailey, Radio Service, 


R adio Preferences of Fanners are jealous of their radio 
Farmers Indicated by time. They demand that agricultural 
w Sixteen Test Programs or informational programs be easy to 

listen to, and easy to understand and 
remember. But they want the subject matter concise and definite, 
concrete and specific. They resent the inclusion of anything which 
serves as a distraction from the information itself. 

These are the main conclusions gathered from reports of farmer- 
listeners who gave their judgment on a series of 16 experimental broad¬ 
casts presented by the Radio Service of the Department of Agriculture 
in cooperation with Station WGY of Schenectady, N. Y. Further 
analysis of those reports, however, gives us considerable insight into 
what makes for easy listening and ready understanding in a radio 
program. 

In each of the test programs, the same agricultural subject matter 
was given in two forms and the farmers who volunteered to listen and 
report v ere asked to choose between the two and give reasons for their 
preference. In each case, one of the fonns was always the narrative 
style used by the department in its regular Farm Flashes over Station 
WGY,^ and was immediately followed by the same information pre¬ 
pared in another style; for example, the usual news-story style. Each 
test w’as repeated a month later but ^vith different subject matter 
prepared by a different writer. 

Tabulation of farmers’ reports on the entire series of 16 different 
broadcasts covering nine different styles of presentation shows that 
pro^ams prepared m the form of a news-story, as a logically outlmed 
puDlic speech, as a sales talk, as a talk interlarded with jokes and 
humorous verse, in the form of a fable, and as a narrative, were each 
less popular with farmer listeners than were the programs written in 
iJie form of experience reports from different farmers, those prepared 
in the form of simple questions and answers, those in a style requiring 
listener participation by the use of paper and pencil for taking notes 
and drawing simple charts, or those in a style in which special care was 
taken to state minor details in specific, concrete terms. 
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The reasons given by the listening farmers for their preferences are 
most illuminatmg. Running through the whole series of reports is a 
chain of comments which show that one of the best ways to get and 
hold farmer interest is to talk to him in straightforward, sincere, in¬ 
formal, friendly farmer fashion, and to talk to him about what other 
farmers have actually done on their farms. 

The real is preferred to the abstract or the fictional. And the strong 
preference shown for the programs containing many specific details 
appears to be based on the fact that such details help create the illusion 
of solid reality in-the mind of the listener. 

It also appears from these farmer votes and opinions that the span 
of listener attention is very short. Smoothly running talks are evi¬ 
dently not as easy to understand or as effective as those which are 
broken up and the attention repeatedly brought to a new focus by 
question and answer or other such devices. ^ 

The favorable comments on the talk requiring the use of pencil and 
notes show that listeners feel a real need for memory helps and indicate 
that radio writers and speakers should give more attention to provid¬ 
ing such helps. 

C. A. Herxdox, Radio Service. 


R eforestation work in Reforestation work in the Lake 
Lake States Aided by States has been given a decided 
k. Knutson-Vandenberg Act impetus by the Emutson-Yanden- 

be^ Act, approved June 9, 1930. 
Planting vork on the national forests in the region may be completed 
in from 30 to 40 years, 
instead of 120 years, as 
a result of its passage 
Some 1,200,000 acres of 
idle land in Michigan, 

Wisconsin, and Minne¬ 
sota, best suited for 
timber production, 
will thus be put to work 
growing wood in about 
25 per cent of the time 
required imder the jire- 
vious authorization. 

Public sentiment de¬ 
mands an adequate 
planting program for 
this vast area of defor¬ 
ested lands, and the 
passage of more ade¬ 
quate forest crop laws 
to encourage reforesta¬ 
tion by private ovmer reflects the leadership of the Federal 
Government. 

Reforestation work in the Lake States is practicable at a relatively 
low cost. Seed extraction and nursery and planting technic have been 
developed by study, experimentation, and practice through the past 20 
years. (Fig. 112.) 

100446®—32-21 



FiGLrE 112 —DriUmg Norwa-s pine seed at Beal nursorj, Huron 
Nationil Fortbt, Xlich The drill, as well as other labor-saving 
devices de\ eloped b> PI intmg Assistant H C. Turner, has resulted 
m a greatly reduced cc-t of production 
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The Forebt Service’s seed-extraction plant at Cass Lake, Minn , has 
been enlarged and improved, resulting in a 20 to 30 ;^r cent reduction 
in the cost of seed. This plant fiirmshes seed to the Federal nurseries, 
and supplies a considerable quantity at cost to States coopei ating in 
clistnbution of trees for farm planting. Dining 1930, 5,693 pounds of 
Norway pine seed, 9S5 pounds of i\hite pine seed, 13 pounds of jack 
pine seed, and oS pounds of white spruce seed were extracted. 


Nursery Capacity Increased 



Figt be 113 —Xurswj bed^ at Bt'dl nuiserv—l-jeu-old secrilina^ m the foreground, and 2 jew old 
•seedlings m upper ngfat-hand cointr 


annual capacity of the nursery, species of trees, water and soil condi¬ 
tions, etc. Two-year-old seealings are usually raised, with no trans¬ 
planting in the nursery except to produce special stock for experimental 
use or more sturdy stock for planting under rigorous site conditions. 

The Beal nursery on the Huron National Forest, which is producing 
trees for planting on the national forests in Michigan, is now at capac¬ 
ity production of over 7,000,000 seedlings annually, (Fig. 113.) Cass 
Lake nursery on the Chippewa Forest is being expanded to an annual 
capacity of 4,000,000 seedlings, to be used on the national forests in 
Miimesota. 

A new nursery at Rhinelander, Wis., will be in full production by the 
fall of 1933 with a capacity of 10,000,000 trees annually for planting on 
the national forests of Wisconsin ana the upper peninsula of Michigan. 
The Rhinelander nursery was started in April, 1931, the site being do¬ 
nated by Oneida CoimtyThe Kiwanis organization of Wisconsin and 
upper Slichigan is contributing $10,000 toward its development. A 
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ritfi T E114 —Planting trees m furrow s Note fire line in the foreground, and scrub oak now otcup\ - 

ing the ground 

In planting, furrows arc plowed 8 ieet apart, with tractor-drawn 
plows set just deep enough to cut and throw out a nbbon of sod. 
This fuirow eliminates root competition from grass, bracken, and 




Figi EE 115 — k successful plantation of Norway pme. Photo taken about six years after planting 

shrubs. The seedlings are planted 8 feet apart in the furrows, 700 
to each acre, by the use of the Michigan planting bar. (Fig. 114.) 
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Tractors plow 15 to 20 miles of lurrow' per day. A mile of furrow is 
equivalent to 1 acre of land. Each motion required in planting a tree 
has been carefully studied and all unnecessaiy work eliminated. A 
carefully trained,"experienced planter wdll regularly plant 2,500 trees 

^ Total cost, from seed collection, through the niii*sery, to field plant¬ 
ing, in 1930 averaged a little under $3 per acre. A large part ol the 
remaining area to be planted, however, consists of^ more dillicult 
planting site and the average cost will be somewhat higher. 

Plantations are given special protection by the fire oriranizations 
on the national-forest units. Around each section is a 46-loot <‘leared 
fire line, constructed wdth heavy machinery. (Fig. 115 ) 

H. Basil Wales, Potent Service. 


R ENOVATED-BUTTER Industry The manufH<‘ture of reno- 
Declines With Decrease in vated butter was at one time 
Production of Farm Butter an industry of considerable 

importance because of the 
number of factories engaged in its manufacture and the volume of pro¬ 
duction. Within the last 15 vears, however, the number of factories 
operating and the amoimt ol renovated butter made have steadily 
declined. As shown in Table 6,22 factories operating in 12 States made 
27,542,015 poxmds of renovated butter in 1917, whereas there w'ere but 5 
factories operating in 5 States in 1931 and they produced but 1,498,024 
pounds of renovated butter. 


Table 6— Xumher of renovaied-hutter factories operating in the United States 
in the fiscal years, 1917-1931, and the volume oj production 
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In the renovating process the quality of the finished product is ma¬ 
terially improved over that of the stock used. However, the finished 
product does not possess good keeping qualities and, scored on a qual¬ 
ity basis, is inferior to good creamery butter. Its use as a table butter 
has been largely superseded in the last few years by use of good cream¬ 
ery butter, or of butter substitutes. At the present time renovated 
butter is used chiefly by the baking industry. 

Renovated butter is a taxable product. Its manufacturers are 
requirod by lawr to operate under licenses. The proper branding and 
labeling of aU renovated butter, whether made into prints or packed in 
tubs, as W'ell as the enforcement of sanitary regulations and periodic 
inspection of all licensed renovated-butter factories, is administered 
and supervised by the Bureau of Dairy Industry. Reports are sent to 
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this bureau by the Meat Inspection Dmsion of the Bureau of Animal 
Industiy, rei)resentatives of ^v’hich make at least weekly infections. 
Inspection trips are made to these factories by a Bureau of Dairy In¬ 
dustry representative at least twice a year. All cartons and parch¬ 
ment wrappers for renovated butter must be approved by the Secre¬ 
tary of Agriculture. When the product is solidly packed in quantities 
of 10 pounds or more it must, in every case, be marked on the surface 
with the words ^^Renoyated Butter,” or “Process Butter,” in letters 
not less than one-half inch square, of Gothic style and depressed not 
less than one-eighth of an inch. It must be similarly marked w^hen sold 
in piint or roll form. The wrapper and carton must be labeled in letters 
three-eighths of an inch square. 

The fact that the dairy| farmer generally receives more money for 
butterfat sold to creameries in the form of cream than for butterfat 
sold to the country store in the form of dairy butter, shows a desirable 
trend in rural dairy conditions. The marked decrease in the amount of 
butter made on the farm and the resultant shortage of packing-stock 
butter, from which renovated butter is largely made, is undoubtedly 
the principal factor in the decline of the renovated-butter indust:p". 
The poor quality of available packing stock, the natui-al prejudice 
against a renovated product, the general improvement in quality of 
creamery butter, and the increased use of butter substitutes have all 
contributed to a lessened demand for this product and to the decrease 
in the amount manufactured. 

Chas. S. Trimble, Bunau of Dahy Indxodiy. 


R oad Building on Wlien peopie speak of farm-to-market 
Secondary or Local roads it is never clear just w^hat kind of 
. Projects is Progressing roads they mean, and w hat other kinds 

of roads there may be that are not prop¬ 
erly to be described as faim-to-market roads. Such references are 
especially puzzling to those w ho have thought of all rural roads as f arm- 
to-market roads. 

To be sure there are some roads that serve little trafiic except that 
which originates largely on the farms; and some that cany, in addition 
to the farm traffic, a heavy intercity movement of vehicles. There are 
some whose total traffic, without regard to character, is light; and oth¬ 
em that cany a tremendous traffic; and, by and large, it may be ob¬ 
served that the roads that serve the heaviest total traffic—which are 
the principal intercity roads—are likely to ser\’e also the heaviest farm 
traffic, and are, therefore, the most important farm-to-market roads. 
(Fig. 116.) 

Certainly, it is true that the farmers’ markets—for buying as well as 
selling—are in the cities; and the bigger the city the better uie market. 
It appears that the principal distinction to be drawm between roads is 
one of importance rather than of kind. So, when someone says that, 
“really we shall have to do something about the farm-t^market roads, ” 
wre can conclude that what he actually means is that it is time now to 
be doing something more effective for the improvement of the less im¬ 
portant roads, the local or secondary roads as they are called. And so 
it is. 

^ It is time to extend to the secondary or local roads some more effec¬ 
tive improvement; and the time has arrived when that more effective 
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improvement will be extended. It not only will be done; it is being 
done, and the process is already W’ell advanced. 

There are very definite reasons w’hy progress in the improvement of 
the secondary roads under the supervision of the local authorities has 
been slow in the past. 

Local Planning Not Systematic 

First, there has been a lack of order and plan in the efforts of the 
local authorities, and their organization and equipment for the work 
have been seriously deficient. How many people realize that nearly 
half of the more than 3,000 counties in the united States are trying to 
build roads without any engineeiiE^ direction whatever, and with none 
but the most primitive road-building equipment? That is a fact; and 
it is also a fact that, of those counties that do have at least the most 



FiirX. R£ lib.—rarm-to-market traffic on a State high^^ in¬ 
essential equipment and the basis of an engineering organization, not 
more than h^f again ai'e really adequately equipped and organized to 
handle the difficult task of bunding roads for modem traffic. 

Thus poorly equipped, these counties have been trying, year after 
year, to ^prove all their local roads, spreading their slender revenues 
over a mileage so great that the slight benefits of each yearns work have 
been lost by the beginning of the next road-building season. That is 
one of the reasons w^hy progress in the improvement of the local roads 
has not kept pace with the more orderly improvement of the main 
roads by the State and Federal Governments. But a movement is 
under w ay, and already w^eU advanced, the effects of which will soon 
be evident in a very material improvement of the condition of the 
local roads. That movement is the steady enlargement of the systems 
of State and Federal aid roads, which in recent years has been taking 
place more rapidly than most people realize. 

In the selection of the roads that make up these systems, the Federal 
and State Governments have wisely avoided the mistake of the county 
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and township authorities. They ha\ e limited the extent of the systems 
to the mileage that could be improved as a whole in a reasonable 
length of time. The roads chosen have been the most important 
roads; and together they form a connected network that covers the 
entire country. 


Limitation of Federal Aid System 

The Federal law limited the size of the Federal aid system to 7 per 
cent of the total mileage of roads with the definite purpose of prevent¬ 
ing the wasteful scattering of the national appropriations; but it 
pro'sdded that w^hen this limited mileage had been improved other 
roads could be added. 

In six States the mileage selected xmder the original 7 per cent lim¬ 
itation has already been improved and the size of the system has been 
increased by adding other roads; a simiiar extension will soon be 
possible in a number of other States. 

In a similar manner and for the same reason, the States have limited 
the initial mileage of their State systems. But they, also, have found 
it possible from time to time to add to the extent of these systems. 
Betw^een 1921 and 1930 they took over from the counties more than 
120,000 miles, and there is no doubt that they wdll contmue to take 
over additional mileage as rapidly as that already taken is improved. 

This process of gradually increasing the size of the Federal aid and 
State highway systems is Laving tw'O effects: (1) It brings under the 
control of the -vrell-equipped Federal and State highway departments 
mile after mile of the more important county roads and insures that 
they will be improved as their iniportance demands; (2) the roads 
taken over, being the more heavily traveled county highways, are 
those which have required the largest expenditure. Relieved of them, 
the coimties are able, without increase of local taxes, to expend a 
larger sum per mile on the remaining mileage and so to effect a more 
lasting improvement. 


Revenue From Road Users 

This, then, is one w^ay in w'^hich Federal and State improvement of 
the principal highways—all of them farm-to-market roads—is bright¬ 
ening the prospect for more rapid local road improvement- There is 
another result of this oiderly development that wrorks in the same 
direction. The^ improvement of the main roads alone has made pos¬ 
sible the great increase in the number of motor vehicles in use. The 
high class of service afforded to these motor vehicles by the improved 
main roads has made the owmers of the vehicles willing and able to pay 
ever-increasing sums for road construction and maintenance. 

Between 1921 and 1930 the amount of this payment by the owners 
of motor vehicles increased from $127,000,000 to $850,000,000. 
The pcjrtion of these increasing fimds that has gone into the State 
treasuries has provided the means for taking over from the counties 
an increasing mileage of the more heavily traveled local roads that 
have been the coimties’ neatest burdens. But wrhile the local govern¬ 
ments have thus profited indirectly, they have also shared directly in 
these increased earnings of the mam roads; for the share of the motor- 
vehicle taxes paid directly to the counties has increased from $22,000,- 
000 in 1921 to $165,000,000 in 1930. 
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The fact that the motor-vehicle ovnievs, as a class, are the most 
■^TlliiK^ of taxpayeis, means that they feel that they are more than 
repaid by the load ser^dce they receive in return, and tins return and 
consequent billing tav payment are primarily the result of the improve¬ 
ment of the main roads. fix* e £ a. • 

This is the residt of the wise pohcy of selectmg for fimt improve¬ 
ment the most important roads. The improvement of those roads has 
earned a suiplus above their cost of maintenance, which surplus it has 
been possible to use for the improvement of other roads in the order 
of their importance. Only by the orderly process that has been 
followed could this result have been achieved; and it is only by the 
extension of this same process that the roads of lesser iniportance can 
be progressivelv and adequately unproved without laying an increas¬ 
ing tax burden upon real property and particularly upon farm 
property. 

Less Expensive Types of Roads 


There is one other development of the last throe or four yearn that 
^rill speed the improvement of the local farm-to-mai*ket roads. That 

is the success that has at¬ 
tended the experiments 
that have been made over 
that period looking to the 
development of less ex¬ 
pensive types of road sur¬ 
face suitable for the lighter 
trajfio of these roads. 
(Fig. 117.) That success 
has been supplemented by 
the remarkable progress 
that has been made in the 
adaptation of labor and 
time saving machinery 
for the construction of 
such roads. By the use 
of such equipment for the 
building of the less ex¬ 
pensive and yet entirely adequate types of roads that have been de¬ 
veloped recently, it is going to be possible in the future to make the 
secondary-road dollar go farther and do more in the way of lasting 
and serviceable improvement. 

So, there is every assurance that the improvement of the farmers' 
market roads will go forward with even more rapid pi'Ogi'ess. The 
piincipal roads have already been improved by the Federal and State 
Governments. By their tal^g over of more and more of the important 
secondary roads which are the heaviest burden upon country finances, 
the task remaining for the counties will be greatly eased. The increased 
earnmgs of the main roads in taxes paid by mo tor-vehicle users will 
provide increasing revenues for the improvement of county as well as 
State roads; and by the use of the new methods of low-cost road con- 
stniction the county revenues thus conserved and augmented will be 
used more efficiently and productively. 

The future of the farm-to-market roads—all of them—^hasnever been 
brighter. But in order that the results of future expenditures on those 
w’hich remain under the control of the county and local authorities may 



Fiol£e 117 —V burftife-treated s<md-claj sm&ie suitable for 
secondary ro*id& hich cm be built at moderate cost 
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be as eflPective as possible, it is still desirable that there be a marked im¬ 
provement in the organization and equipment of the local governing 
bodies. 

Engineering Supervision Essential 

Particularly is it desirable that all local road work be carried on under 
engineering supervision. There may still linger in the minds of some 
people a feeling that roads can be ouilt without technical direction. 
There was a time not so long ago when that opinion was entertained by 
many people. But the demonstration of the effectiveness of technical 
control which has been made in the improvement of the Federal-aid and 
State highway systems should have convinced most of the doubters. 

However that may be, building roads for modem traffic can not be 
efficiently carried on without the highest type of technical direction 
obtainable; and that kind of direction the counties must endeavor to 
provide for Ihesuccessof theirlocalroad programs—that and theneces- 
saiy equipment and plant which such direction vill suggest. 

It is probable that efficient technical supervision* and adequate 
equipment will be obtainable in many cases only by the consolidation 
of several counties into larger administrative districts. This, for the 
reason that the overhead cost of the necessary supervision and plant 
w ould constitute too large a proportion of the total cost uidess it were 
spread over a greater volume of w-ork than many of the existing counties 
have to do. 

By such consolidation of administrative control, and the employment 
of the efficient supervision and equipment which will thus be made pos¬ 
sible; by following the orderly process of improving the roads in the 
order of their importance, after the example set by the National and 
State Governments; by these means wiU the jwork that must always re¬ 
main under local control be brought to a high standard of efficiency. 
And such are the means by which the local larm-to-market roads wall 
ultimately be raised to a state of improvement comparable with the 
present state of the primary roads. 

Thomas H. MacDonald, Chief, Bureau of Public Roads, 


R ODENT-CONTROL Studies The need for the control of ro- 
Develop Specific Methods dents has grown as agriculture 
. for the Different Species has developed. The most im¬ 
portant factor limiting rodent 
abundance—that of seasonally scant food supply—has been removed 
in many areas for such species"as have proved capable of accommodat¬ 
ing themselves to changed conditions, and many of them early devel¬ 
oped into first-class agncultural pests. Not only is their control neces¬ 
sary for economic reasons, but in some places because of consideration 
for human health. ^ Examples of this are found in the bubonic-plague 
infestation over wide areas among the California ground squirrels as 
well as spotted fever among other ground squirrels in the Rocky 
Mountain region. Fortunately, an increasing knowledge of the 
mals’ habits and of their physiological responses has made it possible 
for the Bureau of Biological Survery to develop methods of control 
that are constantly becoming more specific. Educational methods also 
are employed by the bureau to win the agricultural population to 
adopt new’er methods in rodent control, in preference to the crude 
formulas and methods of application formerly in universal use. 
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Some years ago TT. C. Jacobsen, of the California Department of 
Agriculture, made a study of the rodent problems in California and of 
efforts for theii* solution. The earliest community rodent-control 
project of Tsrliich he found record was one conducted about the Santa 
Barbara Mission in 1808. Since that day settlers in California and 
in other Western States have foimd it necessary to resort to intensive 
campaigns, using everv sort of device and agency to protect their crops 
against the swarming Thordes of rodents. 

Poisons of various kinds were early used by farmers, some of the 
baits, in the light of present-day knowledge and practice, being of 
astonishing strength. Mixtures of 1 ounce of phosphorus to 6 pounds 
of wheat, and strychnine and cyanide combinations of almost the same 
proportionate strength, were rather widely used. Poisoned water also 
was used in some localities with deadly effect, not only on ground squir¬ 
rels but also on other forms of mammas as well as on birds. One 
astonishing formula printed in California in 1873 recommended 24 
ounces of strj^clmine to 2 quarts of wheat. This is in stai*tling contrast 
vdth the present-day proportions of 1 oimce of strychnine to 20 or more 

E ounds of grain. "Phosphorus was a favorite with many farmers 
ecause of its cheapness, despite the fact that occasional grain fires 
were almost certainly traced to its use. 

About 1909, S. E."Piper, of the Biological Survey, began investiga¬ 
tions of rodent damage, methods of reducing the losses, and the possibil¬ 
ity of reducing the proportion of poison in the baits. His tests and 
those of many subsequent Biological Survey investigators have gradu¬ 
ally established four important facts that have aided greatly in making 
poison formulas more specific against such rodents as become pests: 

(1) Animals, including birds, show a great variation in their resist¬ 
ance to any poison; long before it was demonstrated in laboratory 
tests, control workem knew in a general way that it was much more 
difficult to poison birds than mammals. (2) Mammals, even races 
of the same species, show a constant variation in resistance, which 
can be utilized to advantage in selective control. (3) Sufficent varia¬ 
tion exists in choice of food and in manner of feeding among various 
species to make utilization of these factors feasible m control work, 
mcluding seasonal and territorial change of baits. (4) In some local¬ 
ities poisons that are effective at one season are ineffective at others, 
possibly because of food interference with the lethal action. 

Some Birds Practically Immune to Strychnine 

An example of the first point is found in gallinaceous birds, whose 
tolerance to strychnine is so high as to amount to practical immunity 
from its effects. This fact has been demonstrated time and again by 
feeding tests on quail, domestic chickens, pheasants, and others, and 
the results made available in a mimeographed leaflet (Bi-1028) of the 
Bureau of Biological Survey. Paeons and doves also show the same 
resistance to strychnine, though in a lesser degree. The lethal dose of 
strychnine for these birds is approximately four times as great per unit 
of body weight as in the case of ground squirrels. Other birds also 
show higher resistance to other poisons than do the mammals commonly 
classed as pests. Obviously weakening the formula by spreading the 
poison over greater quantities of bait material would operate to the ad¬ 
vantage of the resistant groups. For example, the old phosphorus 
formula required only two or three kernels of wheat to kill the average 
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pigeon; in the strong stiychnine mixtures of the early days 20 to 40 ker- 
nds would be sufficient; while in formulas recommended at present a 
lethal dose requires about 100 kernels. Where poison is distributed in 
small baits intended for the less-resistant forms, as ground mammals, 
it is apparent that the chances of an individual bird picking up 100 ker¬ 
nels of grain are much less than of its getting 2 or 20 or 40. 

The difference in resistance to poison by closely related forms of ani¬ 
mals, even of races of one species, is exemplified in Douglas’s groimd 
squirrel (Cltellus douglasl) of northern Cahfomia and western Oregon. 
This rodent is easily susceptible to strychnine, while in California south 
of the San Francisco Bay region the nearly related California ground 
squirrel (C. beecheyi) is one of the most resistant. 

In Montana, northern Idaho, and eastern Washington the Columbia 
groimd squirrel {Citellus colu7nbianu6) is one of the most difficult to 
handle. Strychnine is much less effective against this rodent in this 
territory than in northeastern Oregon, and for many years this was not 
understood. In 1928, when the species was divided into two races, the 
line of demarcation followed closely the boundary that had been noted 
in the differences in reactions to poison. 

Curiously enough, the Columbia groimd squirrel and the Oregon 
ground squirrel {Citellu^ oregonus^), which are found more or less closely 
associated in northeastern Oregon, have such a marked difference in 
susceptibility to stiychnine that it is possible to prepare a grain mix¬ 
ture to kill the latter without harming more than a very small percent¬ 
age of the Columbia squirrels, even though these may feed freely on the 
bait. This fact complicates control of the Columbia squirrel with bait 
intended for use agamst the Oregon species. 

Food Preferences Utilized 

An example of the third point is found in the fact that small birds 
have been found in a majority of tests to prefer wheat to barley or oats, 
while ground squirrels of several species prefer the coarser grams to the 
wheat. Advantage has been taken of this^ and as a result wheat has 
been gradually eliminated as a bait material, despite the fact that at 
the time organized study of the control problem began, it was the bait 
most widely recommended and used for rodent control. Many tests 
repeated at various seasons over wide territory have demonstrated this 
habit of discrimination to be geneial, even though occasionally the 
squirrels will eat one grain as readily as another, and less frequently 
small birds wUl not display any selectivity even though given a choice. 

The development of pouch poisons for ground squirrels as opposed to 
stomach poisons is another and outstancfing example of increasing effi¬ 
ciency in control through taking advantage of the rodents’ manner of 
handling foods. Baits can be prepared in such manner as to release 
poisons in the mouth and thus Im ground squirrels that pick up quan¬ 
tities of the grain in their cheek pouches, rather than await the much 
slower absorption through the stomach. Consequently smaller propor¬ 
tions of poisons than previously were thought necessary are now used 
in the baits. 

Neither pouch nor stomach poisons, however, are particularly effec¬ 
tive against the Columbia groimd squirrel because thrs species does not 
often pouch or eat sufficient grain without hulling it to carry a killing 
dose. Successful control of this species has been obtained by preparing 
a coated bait with flour paste, which is brittle and ea^y fleikes off in 
the mouth as the grain is hulled. 
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The California ground squirrel fiu;nishes the outstanding example of 
seasonal variation in response to poison. During the summer and fall 
months pouch poisons carrying strychnine as the lethal agent are quite 
generally successful. Spring operations are markedly less so, yet other 
poisons substituted for strychnine at this season are satisfactory. Vari¬ 
ations in feeding habits and character of foods taken, and perhaps food 
mterference vith the action of poisons, play a part in producing this 
state of affairs. 

Much educational work on the part of the Biological Sui vey has been 
necessary to teach the desirability of imder taking controlnot only at the 
proper season hm also on a community and crew basis. Organizu^ 
control work on a community-wide basis accomplishes two tmngs: It 
reduces the possibility of remfestation from one farm to another; and it 
greatly reduces the length of the poisoning season. Where the practice 
of coveiing a considerable territory at one time does not prevatf, poison 
is comniomy exposed by farmers at one point or another over a period 
of months." Formerly they would place handfuls here and there, on 
stumps, in logs, and "at other rfaces where the rodents might find it, 
sometimes many days later. For these sporadic practices there has 
been largely substituted the commimity method of scattering over a 
given area suflSioient baits of grain <^ectly at the entrances of the bur¬ 
rows of the rodent it is desired to kill, and doing this at a season when 
that animal is feeding on grain. This method normally residts in a 

f ^ood rodent clean-up over the entire area treated and consequently in 
essened necessity for further exposure of poisons during that season. 

Poisoning has thus far proved be the most effective method of 
dealing vdux rodent pests. Bounties have resulted either in fraud or 
in unprofitable expenditure of large sums of money. Guns, traps, and 
other mechanical devices are hopeless means of control in the face of 
the endless hordes of rodents always present. So-called viruses, such 
as those widely advertised for controlling rats, have never been satis¬ 
factory and, fiirthermore, are looked upon with disfavor by many 
health authorities as a possible source of spread of diseases to human 
beir^. They have not been used in control campaigns conducted by 
the Biological Survey. 

Of funugants for burrowing species, carbon bisulphide is the most 
satisfactory thus far employed. It has been widely used against 
California groxmd squinrels, in some places with great success. Though 
too expensive for practical use in heavy infestations, carbon bisulphide 
is valuable chiefly as a follow’-iip agent, where the rodent population 
has already been greatly reduced by poison. Calcium cyanide is useful 
as a fumigant to a certain degree, but it has not completely fulfilled the 
high hopes early held for it by control workers. Fumes of sulphur, gaso- 
olme, petroleum distillate, and kerosene also have been tried with vary- 
ing success, but none of these substances has yet come into general use. 

Poisoning and fumigating are the only known methods offering any 
possibility of satisfactory solution of the rodent-control problem, and 
of these, poisoning is the more practicable. Contraiy to the opinion 
commonly held, it is possible, with our present knowledge of the 
characteristics of poisons and of the habits of animals, so to select, 
OTepare, and expose bailB as not seriously to endanger nniTYinlft other 
than the rodents for which the poisons are intends. Ordinary pre¬ 
cautions, of course, are alw'ays to be taken in handling any poison, so 
as not to endanger human beings, domestic stock, or valuable wildlife. 

Ira N . GABRiELSON, Bureau of Biological Survey. 
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R ubber Plant Hybrids Hybrids of two species of Madagas- 
of Madagascar Species car rubber vines, Cryptosfegia mada^ 
b Prove Vigorous in U. S. aascanensis and C. grandiflora, are 

being studied and propagated in 
southern Florida. In the past a good ^ade of rubber known as 
‘^palay’^ has been obtained from the vnla plants in Madagascar by 
primitive methods. 

One of the species {C. 
madagascarien^ is) was 
introduced into Flor¬ 
ida more than 30 
ears ago and has 
een planted exten¬ 
sively as an orna¬ 
mental (fig. 118), 
while C. giandiflora 
has escapea from cul¬ 
tivation and become 
established in the 
TTest Indies and in 
many portions of 
Mexico. Plantings 
of both species have 
been made at several 
points in southern 
California and Ari¬ 
zona, and the plants 
have ^o'WTi well for 
several years. 



FmiBE US—\ bnnrh of Cr\ptostegu flowers 



The two species have been, mistaken for each other and the names 
often are applied to the wrong plants. Yet the two are distinct and 
hardly to be confused once the real differences are recognized. The 
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FioLEii, 120—A plant of CryptfUiteijia madagascaneTtsis growing m 
Fort M\ers, FU 


most striking of these 
differences are the type 
of growth and leaf char¬ 
acters, Cryptostegia 
grandifiora having a 
stronger tendency ^ to 
grow as a trailing vine 
vith long whiplike 
shoots (fig. 119) and 
broadly elliptical 
leaves with reddish 
midribs, while (7. mad-- 
aga&Ganensis has nar¬ 
rower, firmer, and 
smoother leaves with 
white midribs. When 
grown on lavms or in 


bordei-s, the plants of 
the latter species usu¬ 
ally are trimmed to a 
rounded form. (Fig. 
150 ) 


Hybrids Show In¬ 
creased Vigor 

The hybrids are 
from seed from a sin¬ 
gle pod obtained from 
a plant of O yptostegia 
giandijlora growing 
near Xliami, Fla., in 
1926. In growth they 
have shown a greater 
v^or than plants of 
either of the two 
parent species. They 
are of a strong whip¬ 
like type of growth 
(fig. 121), siimlar to 
that of (7. grandiflorCj 
but their leaves bear 
a closer resemblance 
to those of O. mada- 
gascariensis, and their 
floral characters are 
intermediate between 
those of the parent 
species. 

Numerous analyses 
of the hybrids in com¬ 
parison with the par¬ 
ent species have been 
made. In all com- 
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parisoBS the hybrids hare had a higher percentage of rubber than either 
Cryptostegiagrandijiota or C. madagascarien^l^, in addition to having a 
greater total yield, due to their increased growth. The mean rubb^'r 
content of 20 plants in southern Florida remained nearly constant from 
September, 1930, through January, 1931, monthly analyses showing a 
mean of from 4.18 to4.97 per cent rubber. The highest individual lub¬ 
ber content recorded during this peiiod was 6 98 per cent. The mean 
lubber content of 20 plants of C. madagascat lensis analyzed monthly 
from August to December varied from 1.75 to 2.22 per cent, the highest 
individual rubber content being 3 51 per cent. The mean rubber 
content of 20 plants of C. grandijlora analyzed in August, September, 
and October varied from 1.63 to 1.90 per cent, the highest individual 
rubber content being 2.94 per cent. ^ 

In contrast with desert plants, which secrete less rubber under con¬ 
ditions of vigorous growth, the species of Cryptostegia yield a greater 
percentage of rubber under those conditions, and it appears probable 
that the higher rubber content of the hybrids may be connected 'vvith 
their increased growth vigor. 

Loren G. Poliiamus, Bureau oj Plant Industry. 


S EED-CORN Maggot Injury Xewlyplantedpotatoseedpieces 
Avoided by Suberizing Potato of the early spring crop on the 
Seed Pieces Before Planting eastern coastal plain are often 

seriously injured by an insect 
commonly knovn as the s§ed-corn maggot {Ilylemyia cilicrura Rond.), 
This insect occum throughout the temperate regions of North America 
and is known to attack a wide range of plants. In addition to the 

E otato, sprouting seed and seedlings of corn, beans, spinach, cucum- 
ers, turnips^ mdons, and peas are subject to attack. The adult of 
the maggot is a fly smaller than the house flv and grayish in color. 
The female deposits the eggs in the soil, and the maggots develop 
from these. 

Injury to potato seed pieces results from holes or tunnels cut into 
the potato by the maggot during feeding. The feeding always begins 
at some spot on the cut surface of the potato seed piece, as the maggot 
never attacks the uncut surfaces. From the point of entry the maggot 
tunnels into all portions of the seed piece. Several maggots may 
attack the same seed piece; as many as 75 have been found in one 
piece. Heavy infestations of the insect cause the complete destruction 
of the seed piece. Less severe attacks result in the development of 
weak, spmdling sprouts from the partially devoured seed pieces. The 
damage is greatest during seasons when seed germination and OTOwth 
of the young plants are retarded by imfavorable weather and other 
conditions. In the spring of 1921, when the weather which followed 
the planting of early potatoes along the entire Atlantic seaboard was 
unfavorable, injury from attacks of this insect was unusually severe. 
As much as 60 per cent of the plantings in the commercial-pmduction 
areas of the Carolinas was destroyed. 

Potato seed-piece decays are often closely associated with seed-com 
maggot infestations. Seed pieces that show only a slight degree of 
decay on their cut surface are very susceptible to attack by the msect. 
Feeding of the maggots on such seed often causes the decay to be 
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spread to all portions of the tuber. Decay usually takes place in badly 
infested seed pieces either before gemiination or while the plant is 
small. 



Experiments for Control of Seed-Com Maggot 

Studies on the control of this pest have revealed that certain farming 
practices greatly increase the possibilities of seed-corn maggot attack. 
Among these are the planting of potatoes in soils containing partly 
decayed remnants of a recently grown wrinter crop and the use of large 
quantities of organic fertilizer materials. Hownver, for cultural rea¬ 
sons it is hardly possible for the commercial grower to select vegetation- 
free sou and abandon the use of organic fertilizers. No chemical treat¬ 
ment that was tested 
prevented the seed- 
corn maggot from 
feeding on seed pota¬ 
toes. 

Suberization, or 
corking over, is na¬ 
ture’s way of healing 
the cut surfaces of the 
potato and wdll take 
place in the soU if the 
conditions are favor¬ 
able. However, at the 
time the early spring 
potato crop is planted, 
suitable conditions for 
proper suberization of 
the seed are often the 
exception rather than 
the rule. 

Suberization of cut 
potatoes in advance of 
planting has been a 
subject of study for 
several years. Li investigations aimed at control of the soed-com 
maggot, the objects have been to devise practical means of suber- 
izing cut potatoes on the farm and the testing of such seed as a 
means of preventing seed-com maggot injury. The corked seed has 
been compared in field experiments plats with seed planted immedi¬ 
ately after being cut. Planting of freshly cut seed is the usual com¬ 
mercial practice in regions where seed-com maggot injury is most 
prevalent. These experiments show quite conclusively that the use of 
well suberized seed potatoes will practically eliminate seed-corn mag¬ 
got injury regar<Uess of the type of fertilizer used or the quantity of 
decaymg vegetation in the soil. (Fig. 122.) In comparison with seed 
planted when freshly cut, weU-corked seed potatoes have averaged 
a slight increase in yield even in plats where there w'as no seed-com 
maggot infestation of the freshly cut plantings. 

Method of Suberizing Seed Before Planting 

Effective suberization of the cut surfaces of seed potatoes can be 
obtained if the seed is thoroughly disinfected, cut, and stored for 10 


FkiLRc 122 —A, Potato seed piece planted iznxaediately after being 
cut, shomng mii^gote at work and a weak sprout, this seed piece 
was honeycombed maggots, B, suhenzed seed piece cut two 
weeks belnre planting and planted at the same tune and under the 
<;ame conditionb as the one show n in A 
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days to 2 weeks at a temperature of 55® to 65° F. and at a humidity 
of 80 to 90 per cent. 

A storage cellar is usually a satisfactory place in which to store cut 
seed pieces, as the proper tempera tui‘e and humidity for suberization 
are easily maintained. Before putting in the cut seed the cellar should 
be thoroughly cleaned and all decayed vegetable matter removed. It 
is further advised that the alls, floors, and all storage containei's, such 
as baskets or ban*els, be sprayed vdth a suitable disinfectant, such as 
5 per cent copper sulphate or 2 per cent formalin or the solution used 
for treating the potatoes, before they aie cut, to insure against develop¬ 
ment of decay organisms on the freshlv cut surfaces. If a cellar is not 
available, any room can be partitioned off for this purpose vdth one of 
the commercial insulating boards. If a dirt floor can be provided, the 
problem of maintaining the proper humidity v ill be relatively simple, 
for this can be accompfished by keeping the floor moist. If it is neces¬ 
sary to heat the storage roomto maintain the deshed tempera time, a 
small brooder stove can be used with convenience and safety. 

Immediately after being cut (they should not be aUov ed to dry off) 
the seed pieces mav be stored in crates, baskets, or barrels. At 24 and 
48 hours after cutting, the seed pieces should be aerated by being care¬ 
fully poured from one container to another. This treatment also serves 
to break apart the pieces that have stuck together. Suberized seed 
should not be kept in sacks, as the healed surfaces will be readily 
rubbed off and the purpose of the storage defeated. 

It has been found advantageous to move the cut seed, after the heal¬ 
ing or storage period, to a room or a building where the humidity is 
about 60 per cent and the air temperature between 55° and 65°"F., 
keeping the seed there for a day or tw'’o in order to allow the healed 
surfaces to dry and toughen before the seed is handled for planting. 

W. J. Reid, Jr., Bureau ^ Entomology^ 

W. M. Peacock and R. C. Wright. 

_ Bureau of Plant Industry. 

S EED-TESTING Service Because of the service that seed 
Protects Farmer in Case testing renders to agriculture, no 
of Many Principal Crops farmer need plant seed without 

knowdi^ much about its possible 
crop-producing value. Most States require that agricifltural seeds 
sold witlm them shall cairy a statement showing the chief factors in 
their agricultural value. TThe analysis tags or labels attached to the 
seed at the time of sale give information on some or ail of the following 
particulars as to each lot of seed: Band of seed; percentage of pure 
seed; percentage or number of noxious and other weed seeds; percent¬ 
age of other kinds of crop seed; percentage of dirt, chaff, and other 
worthless matter; percentage of germination (that is, percentage of the 
pum seeds producing seedlings capable of continued growth—those of 
agricultural value); and origm. 

The farmer has^ a vital interest in the factors disclosed by the analysis 
of seeds. He is interested in knowing that he is getting the kind of 
seed he wants and that it is not adulterated with some other kind of 
similar-looking seed. While there is comparatively little adulteration 
of agricultural seeds in the Uoited States at the present time, the state¬ 
ments on some dealers’ tags are designed to mislead rather than to 
enlighten the purchaser. 

100446®—32 - 22 
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A typical case of such misleading labeling which recently came to 
the attention of the United States Department of Agriculture is given 
below: 


Statement on label attached to the seed 

Found on analysis 

Per cent 

RED-CLOVER SEED 

MIXTURE 

Red-clovcr seed_. 

60. 74 


Per cent 

Sweetclover seed_ 

_32. 79 

Pure seed_ 

..73. 76 

Other crop seed_ 

— &81 

Crop seed.. 

_20. 54 

Timothy. 


Alsike. 


Alsike cloyer. 


Timothy. 


Alfalfa. 


Sweetclover. 


White clover. 


Inert__ 

. 2.40 

Canada bluegrass. 


Weed seeds_ 

. 3.40 

Inert-—.... 

4. 22 

Buckhom. 


Weed seen* ... 

— a 44 

Plantain. 


Germination: 


Sour dock. 


Red-clover seed_ 

70.50 

Foxtail. 


Hard seed?.. 

_ 6. 00 

Carrot. 


Sweet clover. 

_50.60 

Germination_ 

.85.00 

Hard seeds_ 

— 8.00 


The seed to which the label was attached had been transported by 
truck from one State into another and was being sold from the truck. 

Farmers shoidd be particularly critical of seeds that are offered in 
one State carrying the analysis of a dealer in another State, unless the 
dealer in the other State is known to be a reliable one. 

Buyer Should Know Weed-Seed Content 

The purchaser is interested in the weed-seed content, so as to know 
when he is being offered seed containing large proportions of seeds of 
the more common weeds, or when the seed contains even a small num¬ 
ber of seeds of weeds that are not already growing on his land and that 
may prove troublesome and difficult to eradicate. The seeds of many 
troublesome w^eeds may remain alive in the soil for 20 to 50 years or 
longer. 

Tme farmer is interested in knowing what proportion of the bulk of 
seed he is buying will produce seedlings that will grow into plants under 
favorable conditions in the soil. No seed is of agricultural value unless 
it IS capable of doing this. He is also interested in knowing the type 
or variety of the seed he is buymg, as this determines in large measure 
us adaptabihty to local conditions and to his particular use. The 
determination of type and variety is the most difficult of all determi- 
nations. In some cases it can be made from an examination of the seed 
itself. In rnany cases the seeds of different varieties are not definitely 
distinguishable, and then the trueness to type or variety depends on 
certification based on field inspection, on the reliability of the seed- 
selling agency, or on subsequent ^'owmg of the crop. 

^ Biany of the principal crops, it is now possible to buy 
^ed that has been certified as to type or variety by a State agency. 
Ihm cermcation is based on field inspection followed by analysis of the 
seM. This State-certified seed is now obtainable through seed-han¬ 
dling agencies, both cooperative and private, as w^ell as from the pro¬ 
ducers. ^ 

Sealed Under State Supervision 

Seed that is State certified as to type or variety is sealed under State 
supervision in sacks of various sizes so that it goes to the ultimate 
consumer m the ongmal, unopened package. Seed sold in any State 
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under the label required by that particular State carries the guaranty 
of the seller as to the statements made on the tag. Seed sold by a 
dealer in one State to a farmer in another State is not subject to the 
law governing the sale of agricultural seeds in the Stale into which the 
seed is shipped, and the pui*cbaser is largely unprotected. The major¬ 
ity of cases of the sale of misbranded and worthless seeds which are 
reported to the United States Department of Agriculture are those in 
wmch the seed has been sold from one State to a farmer in another for 
his use and so is not subject to the protection aflforded by State law. 

The Federal seed act prohibits the interstate shipment of fraudu¬ 
lently misbranded seeds. In most States authority is granted under 
State law to withhold from sale or to seize any seed which the State 
finds to be misbranded, while under the interstate clause of the 
Federal seed act it is only possible to seize seed that is fraudulently 
misbranded. Obviously, then, the farmer who buvs his seed in his 
own State has greater protection than the farmer who buys seed from 
outside his own State. In all cases where the purchaser has any 
doubt as to the correctness of the label, accurately drawn samples 
should be sent for analysis and test to the seed-testing laboratorv of the 
State in which the purchaser lives, or to the Dmsion of Seecf Inves¬ 
tigations, Bureau of Plant Industry, United States Department of 
A^icultui'e, Washington, D. C. The facts as to quality on w'hich the 
various forms of protection to the seed purchaser have been built up 
are directly dependent on seed testing. 

Seed testing protects the farmer in his purchases of agricultural seeds 
in so far as the farmer avails himself of the protection that is his for 
the asking. 

E. Browx, F. H. Hillman, and E. H. Toole, 

Bureau of Plant Industry. 


S HEEP are Handled For many years the most progressive 
Advantageously Under sheepmen of the Southwestern States 
the Bedding-Out System have recognized that open, loose 

herding of sheep and 1-night bed 
grounds are of special value in the production of fat, healtliy sheep 
and are of great benefit to the range. To determine from actual 
practice the results of this system as compared with those of the old 
system of returning to an established bed gro^d, a study was made 
by the Forest Service on the Madison National Forest in south- 
central Montana. Definite information was desired on (1) the 
possibility of open, quiet herding without returning to an established 
camp at night; (2) the advantages of such a system to the range and 
to the sheep as compared with the old system; and (3) the method and 
organization necessary for successfullv applying the new system. 
Several floclxs of sheep were handled under each system and under such 
range conditions as would make the results comparable and reliable. 

The Bedding-Out System 

In handling the sheep under the bedding-out system they were, 
whenever it w^as practicable, allowed to camp wheVe night overtook 
them. Leaving the bed ground earlv in the morning, they would 
always have fresh feed. (Fig. 123.) Thev soon drifted away irom the 
bed ground openly and quietly, the herder, if necessary, turning the 
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leadei’s. As soon as the sun was shining brightly they customarily 
bedded down in the shade of the pines or imder browse along creek 
beds. In the afternoon they commenced to graze again. _ The herder 
would let them drift, turning the leaders or retarding their progress if 
necessary. In the evening they gradually pulled together and by dark 
they were all in a band, and were allowed to bed for the night. 

Herding Under the Old System 

Under the old system the sheep were returned to an established camp 
each night. They were herded practically all day and kept in a more 
or less compact band by dogs. At night they were gradually herded 
back to the old bed ground. Dogs were used frequently in turning 
the leaders and keeping the tail end of the herd up with the leaders. 
The herder’s camp was moved five times in 50 days. C^ps were 
•always near a small spring or stream and vegetation in the immediate 
vicinity was almost completely destroyed by the trailing to and from 
the bed grounds. 



riGLEL 1J3.—The band reading out m the earlj morning on clean feed 


Comparison of the Two Systems 

It was found that the sheep handled under the old system of close 
herding and returning to a permanent camp ground each night used 
47 per cent more range than the sheep that were allowed to graze 
quietly and openly and bedded where night overtook them. (Fig. 
124) 

The '‘blanket*^ system is especially adapted to the production of 
early maturmg lamibs. Under the old system sheep are likely to be 
dogged and jammed, and the lambs get little rest and little sleep, and 
are frequently separated from their mothei’S. When the sheep are 
allowed their freedom the lambs feed and rest naturally, grow much 
faster, are cleaner, more easily handled, and less likely to be crippled. 

The average net gain per day of the lambs under the bedding-out 
system was 0.43_ pound compared with 0.38 pound made under the 
old system, making 0.05 pound per day per head in favor of the new 
system. Lambs grazed under both systems were trailed to Alder, 
Mont., and sold at 5 cents per pound. At this figure the average gain 
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in value per day per head under the bedding-out system was $0.0215, 
as compared with SO 019 made under the old system, or a net gain in 
favor of the new system of S0.0025 per head per day. On a flock of 
1,000 lambs the net gain per day v ould be $2.50, or for a grazing season 
of 90 days the net gain w ould be S225 in favor of the bedding-out sys¬ 
tem. In other v ords, each lamb grazed imder this system made a gain 
of 22^2 cents per head more in a period of 90 days than did the lambs 
grazed under the old method. 


Method of H^dling Accounts for Increase 

This increase in weight of the lambs grazed under the bedding-out 
system and the increased grazing capacity of the range can be attrib¬ 
uted entirely to the method of handling the sheep, since (1) the ewes 
and lambs were all high-grade range sheep; (2) were grazed on prac¬ 
tically the same kind of allotments; (3) were supplied •with sin^ar 
facilities for watering; and (4) were salted regularly and in sufficient 
quantities to keep then* appetites nonnal. 



Figl lit 124.—Sheep reid\ to bed down near the herder'b tepee 


New System Costs No More 

The amount of labor is practically the same imder both systems. 
Time consumed in driving the sheep to and from an establisued bed 
ground is offset by the time consumed in moving the tepee to where the 
sheep are to be bedded down at night. Ordinarily m the Madison 
Forest a tepee and a saddle horse for moting it are required as extra 
equipment under the improved system. 

A timbered range is as suitable for the blanket system as are open 
park areas. According to one herder, it is the only method of handling 
sheep in timbered rai^e. The best results, he said, are obtained by 
turning sheep loose because they are more nervous in timber and the 
use of dogs increases this nervousness. 

Glen A. Smith, Forest Sernce. 
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S HEEP Culling Largely Approximately 60 per cent of the in- 
on the Basis of Dryness come normally to be expected from a 
Is Seldom Justifiable range ewe is derived from the lamb 

she raises; the remaining 40 per cent 
represents the value of her fleece. Hence the importance, to the range- 
sheep industry, of a high-percentage lamb crop measured in lambs that 
reach market age or maturity, can be readily recognized. 

The ewes which produce the normal two crops each year—a lamb and 
a fleece-^are the profitable ones and they must make up for the loss 
that is likely to be sustained on ewes in the dry band before the enter¬ 
prise as a whole can show a profit. Since in a normal year about 10 
per cent of the ewes in a flock may not drop lambs, the question arises 
as to whether drpiess in young ewes may be taken as an indication of a 
likelihood of their poorlambingperfomianoe in laieryears, and whether 

J_____“J_-Ll- ^ _ X* x-U-x^__x_ 




Records of More Than 2,000 Ewes Studied 

The practice of culling on the basis of two consecutive years' dryness 
has been followed by some sheep producers. A study of the lambing 
records of the United States Sheep Experiment Station at Dubois, 
Idaho, indicates that dryness in range sheep is probably much less an 
inherited tendency than the result of chance or a combination of out¬ 
side factors. Accordingly, the culling of 3 mung ewes chiefly on the 
basis of their failure to produce lambs as 2-year-olds or as 3-year-olds 
is not justified. The records further indicate justification for retaining 
in a flock even those ewes wMch fail to produce lambs both as 2-year- 
olds and as 3-year-olds provided they are superior individuals in both 
fleece and mutton conformation. 

The records cover a period of 10 years, during which a total of 
2,009 purebred Rambouillet ewes were in the lambing bands as 

2- year-olds. Of this number 78.9 per cent lambed during their first 
lambing year, or as 2-year-olds, .^ter the usual cullings practiced at 
this station, 396 of the 423 ewes which failed to lamb as 2-year-olds 
were retained in the lambing bands. Of these 396 ewes, 90.4 per 
cent produced lambs as 3-year-olds, as compared with 92.4 per cent 
for the 3-year-old ewes w’hich had lambed as 2-year-olds. From this 
showing it can be concluded that dryness in 2-year-old range Ram- 
bouillet ewes can not be taken as an indication of dryness in succeeding 
years, and that culling on that basis is unsound. 

Consider now those ewes which failed, both as 2-year-olds and as 

3- year-olds, to produce a lamb. During the 10-year period studied 
there were but 37 such ewes among the 2,009 sheep. Twenty-four 
were retained after culling^ and 20 of the 24, or 83.3 per cent, produced 
lambs as 4-year-olds, This is a poorer sho\ring by approximately 10 
per cent than the lambing record of all the other 4-year-old ewes 
which had lambed previously, during either their fet or second lamb¬ 
ing seasons, or both. 

Other Factors IS^ore Important than Dryness 

The number of ewes which were dry for two succeeding years may 
be too small to lend any great significance to their lambing percentage 
record as 4-year-olds. But it is interesting to note that of a total of 
1,361 4-year-old ewes only four failed to produce lambs during at 
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least one of their first three lambing years. Furthermore, the record 
shows that of 768 ewes that were in the band for five consecutive 
lambi^ periods, those which failed to lamb the fii'st year showed 
but slightly inferior records for the four succeeding lambing periods, 
than did those which lambed in their first year. 

The conclusion seems warranted that such well-recognized factors 
as size, trueness to type, mutton quality, and character and weight of 
fleece deserve more'consideration when culling the eve flock than 
does the factor of previous diyness. ^ In other words, a ewe of excel¬ 
lent individualitv offers better promise of future performance for her 
owner, though she has failed to lamb as a 2-year-old, than does a 
distinctly inferior indi%’idual which has a lamb to her credit. 

John A. SroFum, Bateau oj Animal Indnstiy, 


S HEEP Improvement Through Frequent inquiiies received by 
Breeding Is Demonstrated the Department of Agricidture 
by U. S. Shropshire Flock concerning its experiments deal¬ 
ing with sheep and wool pro¬ 
duction suggest the desirabilitj" of brief printed descriptions of its 
flocks. The 1927 Yearbook of Agriculture discussed the foundation 
flock used in developing the department’s flock of Southdown sheep. 
Similarly the present account aeals with the Shropshire flock main¬ 
tained at the United States Animal Husbandry E^eriment Faim at 
BeltsvUle, 2vld., which is about 13 miles from T("aslungton, D. C. The 
portion of the larm devoted to sheep studies is designated as ‘‘Sheep 
Acres.’’ 

The original purchase of the department s foundation flock of Shrop¬ 
shire sheep was made in December, 1919, when eight select yearling 
ewes were obtained from the flock of W. G. ]Miles of Evansville, Wis. 
These ewes were of Bibby and Minton breeding, primarily, and were 
of excellent mutton conformation. 

This small flock was increased in 1921 by a purchase of 12 ewes 
selected from a flock of 80 ewes which were being dispersed hy Glim- 
merglen Farms, Cooperetown, X. Y. These ewes were largely of Duke 
of nestminster breedii^, many of the ewes having been imported 
from that famous British flock. Other additions to the flock were 
made as follows: In the spring of 1924, six choice ^yearling ewes w'ere 
purchased from Iroquois Farm, Cooperstown, X. Y. In 1927, 10 
ewes of Buttar breeding were obtained, and in 1930 two Buttar and 
two Tanner ewes were obtained for the department by F. W. Harding 
of Waukesha, Wis. In all, 40 ewes have been purchased in the estab¬ 
lishment of this flock. All were selected for their type, excellence of 
mutton confoimation, and the desirable characteristics of their fleeces. 

Two Rams Principally Used 

The first two rams used in the flock were of Duke of Westminster 
breeding. These were followed by two rams obtained from Iroquois 
Farm, three imported Buttar rams, A. J. Moore Xo. 201, registration 
No. 699091 (fig. 125), and Broughton, No. 3921, registration No. 
642591. The last two rams mentioned have been used most exten¬ 
sively and the ewes now in the flock are practically all sired by these 
rams. (Fig. 126.) Young rams sired bv each of these rams are now 
being used to a limited extent in the flock. 
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In the development of this flock all the best ewe lambs nave been 
retained for breeding stock, and about one-quarter of the entire flock 
is being replaced each year by the addition of yearling ewes. Of the 
40 ewes purchased only 10 now remain in the flock, and only 8 of the 
original ewes have offspring in the flock. This number will no doubt 

be further reduced as 
additional informa- 
tionisobtainedon the 
offspring of many of 
those which still re¬ 
main in the flock. 

One Ewe Particularly 
Outstandmg 

Of all the ewes pur¬ 
chased, the one of out¬ 
standing merit was 
W.G.MilesNo.1031, 
registration No. 618- 
502, which is now re¬ 
presented in the flock 
by nine female off¬ 
springs and two stud 
rams. This ewe has 
been able to produce offspring which were not only excellent them¬ 
selves but which reproduced offspring also of such excellent type and 
conformation that they were retained in the breeding flock.^ 

The purchase of fotmdation stock has now been discontinued and 
25 per cent of the entire ewe flock traces directly to this ewe as well as 



FiGi.EE L25 —btud nm \ T Moore ]so 201, used at the United States 
4nimal Husbandry E\peninent Farm, 1924 to 1^30 



Fitiipc 126—Yeailing e\vei> added to the flock *n 1926. The photogiiph -was taken soon aftei 
she inng to show mutton conformation. These ewes w ere sired oy the ram shown m Figure 126 


to two stud rams. It is probable that in time the blood of this ewe 
will occur in the ancestry of the entire flock. 

The flock now consists of 36 ewes, which are reasonably uniform and 
of a high decree of excellence in type and mutton foim. The present 
superior merit of this flock has been, developed through years of careful 
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selection and corrective matii^s on a basis of the production of sire 
and dam rather than on individual excellence of each parent. 

C. G. Potts, Bureau of Animal Indxninj, 


S NAP-BEAN Seed Grown in The two most important diseases 
West is Relatively Free of beans, blight and anthracnose, 
of Blight and Anthracnose are both seed-borne. If infected 

seed be planted and the weather 
conditions are at all fa\ orable, the young seedlings may develop one 
or both of these diseases. From such seedlings the disease may spread 
to other plants and cause hea\’y losses to the crop. Blight occurs prac¬ 
tically every year in most sections of the United States east of the 
Rocky Mountains, and to some extent in the Intermountain States of 
Colorado, Utah, ]\Iontana, and Wyoming, and to a very limited extent 
in Idaho. It rarely if ever occurs in California. Anthracnose is not so 
general in its distribution, being restricted largely to regions east of the 
jllississippi River. It is seldom foimd in Colorado or in any of the 
States farther west, and when it does occur it is never so prevalent as 
to be of consequence. Anthracnose occurs only in regions and during 
seasons having considerable rainfall and where the nights are cool, 
^\hich explains why it may be present in some seasons and entirely 
absent in others. 

Growing of bean seed by seedsmen for commercial purposes is laigely 
confined to types used for canning and for market-garden purposes, 
that is, the snap beans. The dry-snell bean seed is mostly saved from 
the previous crop by the farmer growing it, and for that reason w ill not 
be taken into account in discussing sources of seed. 

Grown in Widely Separated Regions 

Snap-bean seed is grown in two widely separated regions of the 
United States, that is, in the East and in the West. In the East most 
of it is grown in Michigan and New York; in the West it is grown in 
Colorado, Wyoming, Montana, Idaho, Utah, a little in California, and 
to a lesser extent in some of the other States. 

Eastern-grown seed is likely to be affected with blight every year, and 
by anthracnose if conditions are favorable for its development. A 
study of these tw o diseases over a period of years has shown that bUght 
has occasionally occurred in an epidemic form in some of the Western 
States, but anthracnose never. The blight occurs much less frequentlv 
in the W est than in the East and year alter year is much less of a hazar<i. 

Investigations during several years have developed the fact that 
western-grown seed gives a much cleaner crop than seed grown in the 
East, even though it is planted in regions where blight and anthrac¬ 
nose are prevalent. 

In view* of the fact that these two diseases are seed-borne, and that 
cleaner seed is being grown in the West, the canners, market gardeners, 
and those requiring bean seed for planting are ad\'ised to procure 
if possible seed grown in the Western States. In spite of the fact 
that blight sometimes occurs in some of the Western States, it is less 
prevalent there than in the East. 

Information on the condition of the crop with respect to blight and 
anthracnose can usually be obtained from the agricultural colleges and 
experiment stations in the different States. 

L. L. Harter, Bureau of Plant Industry. 
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S NOW Removal on Farm All of the main roads and a great 
Roads Easily Effected many feeder roads in the farming 
With Simple Equipment regions are now kept free of snow 

throughout the winter, according to 
reports of States in the snow area. Many farmers do not live directly 
on such roads and must clear their own outlets if they wish to use the 
high^^ ays dming the snow season. 

Few farms ai'e withoui; a truck or tractor which can be used in clear¬ 
ing snow from farm roads. A snowplow of low cost can be purchased 
or made and mounted on the machine by a simple attachment. Snow 
12 or 15 inches deep can be cleared by a truck at an average speed, of 
12 to 15 miles an hour while a tractor can move snow while traveling 
at its maximum normal speed. 

Plows of the straight-blade type or V-shape type can be used. The 
V-type plow is considered by many as more serviceable in opeimg the 
initid cut, while the straight-blade plow is believed better in widening 
work. The V-type plow is difficult to build because of its curved or 
concave surfaces, and, therefore should be purchased, but the straight- 

blade plow can be built 
locally either from 
wood or metal. Either 
plow should be be¬ 
tween 12 and 15 inches 
high. 

Figure 127 shows a 
homemade snowplow 
made of scrap steel 
and attached to a truck 
by a bolt through the 
angle iron of the body 
frame on each side of 
Fiol rl 127 —Tho impro^ ihcI i>low m working position the truck, the bolts ar¬ 

ranged to act as hinges. 

One end of a cable is attached to the plow blade and the other end 
fastened^ to a light set of chain blocks attached to the truck body. 
With this arrangment the plow blade can be suspended about I inch 
above the surface being cleared. Such plows are very serviceable 
when mounted on trucks or tractors, and m some instances have been 
used on automobiles. 

Two Methods of Snow Clearing 

Variable snowfall conditions and differences in personal judgment 
have resulted in different procedures in snow removal. One method 
is to start work shortly after the storm commences and to continue 
moving snow until the snow^f all stops and the road is cleared. Another 
method is to delay operation during the greatest intensity of the storm 
and then to commence snow removal. An advantage of the first 
method is that deep snow is not permitted to accumulate; but work¬ 
ing while the storm is raging is generally hard on the operator, and if 
the wind is blowing there may be drifting on the cleared roadway. If 
the clearing is delayed until the storm is over, the removal should be 
started before the snow has become hard by settling, packing by 
traffic, or by freezing. At the beginning of the snow season the area 
cleared should be made sufficiently wide to provide room for the stor¬ 
age of snow from later storms. 
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The equipment described is capable of displacing newly fallen snow 
several inches deep and Weather Bureau records show that except in 
mountainous regions snow seldom falls to depths greater than 9 inches 
even in the heavy snowfall area of the country. Disregarding snowfall 
less than 2 inches deep, the greater 
number of storms deposit snow be¬ 
tween 2 and 5 inches deep, with 
sno’tt’falls 5 to 7 inches deep com¬ 
paratively infrequent. If snow lies 
as it falls, little eflfort is necessary 
in its removal. But snowfaR is 


usually accompanied or followed 
by high winds which buffet the 
snow crystals about, and where 
obstacles are encoimtered, drifts 
are formed. Obstacles break the 
force of the wind and reduce its 
velocity. Pockets of comparative¬ 
ly still air are formed to the lee of 
the obstacles. These pockets per¬ 
mit the snowflakes to fall and cre¬ 
ate deep drifts which at times are 
difficult to handle. Obst acles close 
to the road may cause diifting on 
the sm’f ace while those at some dis- 



Fitxi PE 12& —Mmoi dnftint?conditions caused by 
fctandiu^ \ceei> 


tance to windward may give protec¬ 
tion by collecting the loose and drifting snow. Hedges neir the road, 
tight or partly tight fences or gates, standing weeds, and other vegeta¬ 
tion often produce drifting. Figures 128 and 129 show slight driftingre- 
sulting from weed growth and a farm gate. The drifts shown are not 
troublesome, but the \dews plainly illtistrate the theory of drif t formation. 


Many Causes of Drifts May Be Removed 

In preparing a farm road or lane for the winter, all causes of drifts 
should be eliminated where possible, or if necessary, artificial \vmd- 

breaks established. 
A study of the loca¬ 
tion should be made 
and where snow usu¬ 
ally piles up, all weeds 
and other vegetation 
• should be cut and 

removed from the 



vicinity and all 
obstructing board 
fences and gates 
should be dismantled 
at least for the snow 
season. 

Where artificial pre¬ 
ventive measures are 


adopted, structures 

should be so placed as to form eddies on the windward side of the road at 
a sufficient distance to permit the blowing snow to be deposited between 
the structure and the road. Such structures are called snow fences 
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and are built of various materials and of many designs. One type con¬ 
sists of %voven-\\dre pickets, hung on light iion posts which are driven 
into the ground. A row of evergreen saplings is often adequate pro¬ 
tection. The saplings aie cut and the sharpened ends inserted in the 
groimd befoie it freezes. 

Snou fences are placed from 50 to 150feet away from the road accord¬ 
ing to the dope of the ground. For convenience, the fences are usually 
placed parallel to the road. The fences can be installed in the fall 
after the farm work for the season is ended, and dismantled in the 
spring before the start of summer activities. 

Slippery surfaces often form on road surfaces which have been cleared 
by plo^ s. A thin layer of snow is left on the traveled way by the snow¬ 
plow, or a light snowfall occurs and the compression caused by; traffic, 
combined with alternate freezing and thawmg,^ results in an icy and 
dangerous surface. Such a condition is particularly dangerous at 
curves, on sidehill roadways, and on steep grades. Spreamng sand, 
cinders, stone, or slas chips oyer the slippery areas is helpful in rough¬ 
ening the surface and preventing skiddmg. However, it is often found 
that the wind very quickly blows the material off the roadway or it 
slides with the wheefe when brakes are applied, making replacement 
necessa^ at frequent intervals. To overcome such conditions, small 
quantities of coarse-grained salt can be mixed with the grit. The salt 
causes the angular particles to penetrate the icy formation, providing 
a nonskid surface with lasting qualities. Granular material for such 
use should be protected from moisture and freezing so that it can be 
readily spread when needed. 

H. G. McKelvey, Bureau of Public Beads. 


S OIL-EROSION Problem Erosional wastage of soil and exces- 
Under Investigation in sive loss of rain water from impro- 
National Control Program tected cultivated slopes and from 

overgrazed as well as rodent-in¬ 
fested ranges and pastures have come to be recognized as American 
economic problems of grave national importance. The two processes 
of wastage go hand in hand, and the resulting evils are manifold. Not 
only is the productive topsoil being thinned by the unceasing attack 
of nm-off water, but it is being swept away completely from countless 
slopes, leaving behind it subsoil which invariably is less productive and 
usually is more difficult and costly to till. In many instances, aftei 
the washing off of this vitally important humus layer and then of the 
layers beneath, the exposed material in numerous parts of the country 
erodes faster than the upper soil layers. Also, the exposed subsoil of 
many types of land is less absorptive of I’ain water than was the soil 
removed by washing, and is less retentive of the water which is ab¬ 
sorbed, the clayey material so often exposed being more impervious 
when wet and more susceptible to hardening, cracking, and loss of 
moisture on drying. 

In many localities, as the result of prolonged erosion, increased 
amounts of solid soil matter, dissolved constituents, suspended col¬ 
loids, and water are being swept into the valleys and into stream chan¬ 
nels, drainage and irrigation canals and ditches, reservoirs, lakes, and 
harbors. I^wer slopes and alluvial plains are being coverea on a large 
scale by soil started toward the sea, but stranded somewhere en route 



WHAT’S NEW IN AGRICULTURE 


345 


The coarser of these sediments are injuring fields, meadows, woodlands, 
and protective brush and grass-covered areas Frequently, they con¬ 
sist of sand and gravel having either no crop-producing value or a 
tremendously reduced crop-producing value as compared v^dth the 
soil buried by them. Moreover, the richer deposits of erosional debris 
frequently are dropped over the flood plains of streams, in depressions 
and on lower slopes where the land is already deep and rich, needing 
no additional soil material 

With the clogging of stream channels, formerly cultivable fields are 
made imcultivable or useless by reason of the increased frequencv and 
duration of overflows Indeed, some milhons of acres of formerly 
tilled stream-bottom land have thus been converted into marshland 
and near-marshland of small value 



Fiolbe 130 —In left background, exceedmglv poor corn on stiff chy subsoil of Shelb> loom, firom 
«hich the productne topsoil Has been entirelv removed b\ sheet eroson Foreground shows 
com buned b^ productb of erosion in a depression that needed no additional soil matenil. 
Torn Belt, northern Mibsouri 

Gullying Causes Added Damage 

In its effects on agricultural and pastoral lands, the maleficence of 
erosion over many millions of acres does not stop merely with the 
planing off of the upper soil layers, changing vast areas from produc¬ 
tive mellow loams, silt loams, and sandy loams to relatively unproduc¬ 
tive, intractable clays and clay loams (fig. 130); but goes on to the 
point of mining valuable lands by gullying, even destroying them so 
far as cultivationis concerned. This insidious dissection proceeds with 
such rapidity in some of the more vulnerable regions of the country 
that control measures scarcely come within the scope of practical farm 
operation, especially where procrastination has permitted the gullies 
to dig deeply into the less stable substrata characterizing many types 
of soil. On some steeply sloping lands, gullies cut down to bedrock 
within four or five years after the removal of the virgin cover of 
timber, grass, or chaparral. Observation and surveys indicate that 
erosion, accelerated by the intervention of man's agricultural and live¬ 
stock operations, is affecting not less than 75 per cent of all the land 
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in cultivation in the United States; and that impoverishing crashing, 
with its attending diminution of the growth of nutritious grazing 
plants, is affecting between 75 and 90 per cent of the western ranges 
and a considerable part of the pastures and ranges of the more humid 
regions. The greater part of this is sheet erosion, which takes a part 
of the topsoil whenever there is rain enough to cause water to run 
downhill. Some 17,500,000 acres, at least, of formerljr cultivated land 
in this country have been essentiallv ruined by ^llymg, and between 
4,000,000 and. 5,000,000 acres of alluvial land have practically been 
despoiled by overwash and increased swampiness resulting from the 
clogging of stream channels wdth eroded matter, according to surveys 
and observations. 

The damage of erosion varies greatly, as a matter of course, because 
of differences in soil, slope, character and amount of rainfall, vegeta¬ 
tive cover, and past and present usage. Soils high in content of silt, 
sandy loams, and loams overlying less absorptive clay layers; clays 

that undergo marked 
granulation and frag¬ 
mentation on drying; 
and practically ^ 
soils of low organic- 
matter content are 
especially susceptible 
to rapid wastage by 
sheet erosion. Soils 
with substrata of a 
less stable character 
than the overhung 
layers, such as those 
having loose, sandy, 
and gravelly beds and 
soft, silty layers, and 
decomposed^ (rotten") 
rock in their lower 
depths, suffer more 
disastrously from deep-going and rapidly extending giillies than do 
those types having clav and silty layers of good permeability beneath 
their upper layers. Soils with impervious sublayers (fig. 131) are far 
more erosive than those with permeable substrata, that is, where the 
lower beds do not consist of excessively fragile materials, such as 
melt away in contact vith flowing water somewhat in the manner 
of sugm*. The steeper areas, of coume, are usually more erosive, where 
the soil and soil treatment are compai-able, as are, also, the less densely 
vegetated areas and soils kept loose at the siuface by shallow culti¬ 
vation and excessive tranipling of stock. There are exceptions to 
these general characterizations, but they are not important. 

Plans for Experimentation 

The wide diflerences in suscoptibilitY to destructive washing, due to 
such variables as those refeiTed to and, in some instances, to the man¬ 
ner in which erosion proceeds (erosion types), necessitate the use of 
various control measures in attempts to slow^ down or control the 
wash^. Regions of heavy rainfall characterized by hard showers 
are likely to call for control measures which may or may not prove 



FiGrRE 131.—Becentb formed gully in bean distnct southeast of 
Santa Barbara, Calif. Sheet erosion albo is dibtracti\e m this 
region 
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practicable when applied to other regions where the total precipitation 
is lighter and the rains fall more gently. Erosion by melting snow may 
not necessarily call for precisely the same means of control as that 
caused by torrential rainfall. 

Where "the primary object is to conserve water, still different meth¬ 
ods of procedm'e may be required. Where wind is the chief factor or a 
markedly important factor m soil removal, yet other methods, such as 
vegetative wmdbreaks or fences placed at right angles to the prevailitig 
dhection of wind may be required. The effects of gravitational creep, 
sliding, and soil fragmentation may also call for special control meas¬ 
ures. Widely trenching gullies with cavii^ walls, such as character¬ 
ize soils having loose or soft substrata, require different types of control 
dams from those required by the V-shaped guUeys which characteristi¬ 
cally form in stiff, impermeable clays. AiesLS subject to riU washing, 
as distinguished from the more even plantation effects of sheet 
erosion, seemingly can not be controlled by precisely the same methods 
as those employed in handling the latter "type of washing. 

Many Different Measures Necessary 

Accordingly, the problem of erosion control and water conservation 
is not one in"which a few simple methods of attack are likely to give 
widespread results of a satisfactory nature. Indeed, the process is so 
varied from place to place, because of natural and induced variables, 
that any effective control obviously \sill requhe the use of many 
different measures. So little attention has been devoted to the prol>- 
lem of land impairment by excessive washing, even though it doubtless 
exceeds the impairment caused by all the other agencies (of human 
intervention) affecting soil productivity, that we stand to-day essen¬ 
tially at the threshold of endeavor toward clear understanding of 
erosional processes and toward development of practical metho<£ of 
erosion control applicable to the multitude of factors affecting the 
problem—such factors as soil, climate, topographyj, vegetation, and 
land usage. Until recently, quantitative data dealing with erosion 
and run-off, as affected by these variables, were almost completely 
lacking. Even now, little is known either as to the rate or type of 
erosion for most soils, particularly as they occur on different iopes, 
under different cropping systems. These fundamental data are vitally 
essential in connection with any sound understandmg of the processes 
involved and with any certainty of procedure in the matter of control 
measures. 

It was not untU recently that unnatm-al or abnormal erosion, as 
distinguished from the much slower and less vicious soil w'ashing 
which goes on under natural or normal conditions of ground cover and 
soil structui*e, vras clearly defined. Broadly speaking, the former type 
of washing, that is, man-induced or man-accentuated erosion, was 
looked upon, until lately, as belong^ to the natural order of erosional 
activities. As a matter of emphasis, it may not, perhaps, be amiss to 
repeat what has already been inferred, namely, that the national pro¬ 
gram of soil and water conservation, with wliich this article is con¬ 
cerned, relates primarily to the abnormal phase of soil erosion (fig. 
132)—that which results from the activities of man and his domestic 
animals in breaking down natural soil conditions and stabilizers 
through the complete or excessive removal of vegetation and the dis¬ 
ruption or destruction of the normal or natural soil structure by cul- 
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tivation, trampling, and other means. And, too^ it may be well to 
emphasize the point that this national program is concerned chiefly 
with soil and water conservation, rather than with reclamation of 
areas abeady despoiled; although, of course, efforts will be made to 
determine the cost and feasibility of reclaiming such devastated lands. 

Methods of Control 

Fortunately, experiments aimed at determining the principles under¬ 
lying soil-erosion processes will, in a considerable degree, reveal, con¬ 
comitantly, methods of land use winch are likely to prove most 
effective in slowing down excessive soil losses by washing. In other 
wnrds, the methods of research employed are likely to be, necessary, 
demonstrational as weU as investigational in character, at least in a 
considerable number of instances. 



Fi<»i ER 132 —Temfic bheet ero’-.oii m Tevas black land cotton field caused b\ one lain, on Ma\ 10, 

1030 The cotton was up at the time of this ram, but most of it was washed out The losb of soil by 
this one ram (from the same soil and slope as m this field) at the near-by Temple Evpenment 
Station, as actuallv measured, amounted to 28 tons imr acre 

From what has been said in regard to the variables of erosion, the 
investigations manifestly must be carried out on a re^onal basis, that 
is, on the basis of the major agricultural soils or soil groups of the 
country and the major^ clunatic zones. The subordinate variables, 
such as slope and condition of the soil as affected by different methods 
of use, must, of course, be given due consideration. The latter, though 
varying widely within narrow limits, may be dassed as local variables, 
rather than regional, since they may affect most of the regions in more 
or less the same manner though not necessaiily in the same degree. 

The major problems as affected by these variables will be attacked 
first, according to the national program of soil and water conservation 
as at present outlined, and imder as nearly average or representative 
conditions for the more important regions of distress as may be scien¬ 
tifically practicable. Naturally, the soil saving will be emphasized in 
those more humid regions where soil losses are of more importance to 
the users of land than are water losses. Conversely, the savmg of water 
will be given most consideration in those dry regions where the amoimt 
of rainfall loss by mn-oflf frequently determines the failure or success of 
an agricultural enterprise. Some modifications of this general plan of 
attack may be necessary in those relatively dry regions where soil shift¬ 
ing by wind is of greater concern to the farmer than are losses of water 
and soil in the run-off. 
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Outline of the National Program 

^ The national plan for soil and water conserration calls for the estab¬ 
lishment of experiment stations in more than 20 major regions through¬ 
out the country". (Fig. 133 ) Figure 133, however, does not show the 
location of the experiment al invebtisrations being carried on in this con¬ 
nection br the Forest Ser^dee on the grazing and forestry lands, but 
only those pertaining to the farm lands. At these stations every prom¬ 
ising, practical means of slowing do\ra excessive rim-off and wash-oflf, 
such as terracing, building inexpensive dams, crop rotations, strip crop¬ 
ping with and without terraces, subsoiling, strip subsoiling, surface 
cupping, and the use of living dams and soil-holding vines and grasses, 
is to be thoroughly tested on a field scale. 

The program of investigations as outlined by those w^ho have criti¬ 
cally studied the numerous variables and objectives involved, comprises 
investigations in the fields of soil science, agricultural engineeiing, and 



PiGi RE 133 —Mip sho'RiDg regionil soil erosion areas m the United ‘=itates, March 25,1931 


forestiy. It is impractical, in fact impossible, to di’aw’ sharp lines of 
separation between the stumes in these different branches, and the pro¬ 
gram has been arranged on the basis that specialists in each field shall 
contribute, cooperativelv, the fullest possible measure of technical 
and practical help. Each of the various problems will be investigated 
from as many angles as may be necessaiy to a clear understanding of 
the processes involved in the removal of soil by flowing water and in 
the control of the flow to prevent erosion and to induce absorption of 
the water by the soil. 

Owing to space limitations, it is impossible to enumerate here the 
many experiments being carried on at the eight experiment stations 
now in operation. The starting points of various experiments are to 
be process studies, quantitative measurements, and preventive meas¬ 
ures as influenced by soil, degree of slope, length of slope, crop, crop¬ 
ping system, vegetation, amount and character of rainfall, seasonal 
conditions, tillage methods, grazing, burning, lumbering, and use of 
fertilizers, 

100446®—32-23 
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Surveys 

Necessary detailed and reconnaissance surveys are to be made of 
small plats, large fields, farms, drainage basins, and valley areas receiv¬ 
ing deposits of erosional debris from crop lands, grazing and timber 
lands, and protection areas or areas under protection for the purpose 
oi regulating stream flow, prevention of excessive silting of reservoirs, 
lalves", and harbors. 

Education and Extension Activities 

It is proposed to carry on programs of education and extension work 
in order to arouse land users, the Nation, States, counties, and business 
men to the seriousness of the problem of erosion, its meaning and cost; 
to point out the necessity for emplo 3 ring practical methods of control, 
emphasizing the fact that erosion is a busmess problem which must be 
solved now, and not one that can be put off for future generations to 
take care of; and to carry direct to the farmers those practical results 
worked out at the regional soil-erosion and moisture-conservation ex¬ 
periment stations wmch have been proved to be applicable to their 
local conditions. The problem of conserving more of the rainfall by 
causing more of it to sink into the ground where it falls and by divert¬ 
ing and spreading the run-off so as to apply it economically to lower- 
lymg areas according to the water needs of such areas, will be empha¬ 
sized, and anv experimental results of proved practical value in this 
connection will be carried to the usei^ of the lands in each region. 
This problem of saring more of the rainfall, of course, applies cmefl}^ 
to areas characterized by low precipitation, particularly to farms and 
ranges within and to the west of the Great Plains. 

Dissemination of the facts relating to the causal and identifiable 
aspects of erosion, as well as to the cost of erosion in general and specific 
terms of land impoverished or destroyed, and the cairying of experi¬ 
mental results pertaining to practical methods of control and preven¬ 
tion directly to the land users concerned, can probably best be 
accomplished through the medium of the Federal and State extension 
and information services, the State colleges of agriculture and experi¬ 
ment stations; by the encouragement of visits to the erosion and 
moisture conservation experiment stations on the part of farmers, 
busmess men, teachers, and students; by publication and vide distri¬ 
bution of departmental and State bulletms, circulars, and progress 
reports; by newspaper, magazine, and farm-journal articles; and by 
illustrated lectures. 

Cost of Preventive Measures to be Studied 

It is proposed xmder the national program of soil and water conserva¬ 
tion to determine the efficacy, practicability, and cost of all promising 
means of pi^evention, control, and reduction of erosion and excessive 
nm-off of rainwater, and to carry the results to those users of the land 
according to the specific needs and adaptabilities of their soils. Obvi¬ 
ously, it IS not going to be possible to work out all the details of such a 
comprehensive program at once. The various research projects and 
required experimental installations vill be taken up in an orderly 
manner^ in accordance with their apparent importance, when and so 
far as circtimstances permit. This is a new field of research; in order 
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to cany it ahead in the mo«^t eflSlcient manner, new methods of 
procedure and technical equipment must be worked out. 

It wiU be readily recognized by all \\ho look searchingly into the 
problem of erosion that it embraces so many rariables, so intricately 
mterdependent, that time, patience, and a" high degree of technical 
efficiency will be required to solve the problem in all of its varied rami¬ 
fications. That this ^vill be accomplished wholly or in a large de^ee is 
indicated by the good progress already made at the eight established 
stations. 

H. H Bevxett, Bureau oj Chemlstty and Soih. 


S TATE Experiment Stations The investigations in agricultural 
Win Useful Results in engineering at the State agricul- 
Agricultural Engineering tural experiment stations have 

been biffit consistentlv around the 
problems of primary importance to the agriculture of each State, and 
have undergone a gradual but soimd development during recent yeai-s. 
As progress has been made and a better understanding gained of the 
field and technic of these investigations, the application of engineering 
principles to agricultural practices has been accomplished to an extent 
which has considerably increased efficiency in several lines of produc¬ 
tion. ^ High standards of scientific investigation in this field have been 
identical with high standards of practical service, and results which are 
of considerable practical utility to the agriculture of the different 
States have been secured. 

These investigations have aligned themselves into certain general 
fields. These fields include faim power and machinery, farm struc¬ 
tures, land reclamation and improvement, and rural electrification. 

Perhaps the biggest returns in increased economy in production and 
greater efficiency per agricultural worker have been realized from the 
mvestigations in the power and machinery field. The items of power 
and labor in agricultmal production are tremendous and have been 
estimated as varying in cost from 45 to 65 per cent of the total cost of 
production of the more important crops. The development of the im¬ 
portant specific details of mechanical methods and equipment for seed¬ 
bed preparation, planting, cidtiyation, and harvesting especially, has 
been productive of cost-saving improvements. Thus important re¬ 
turns in the foim of more efficient and labor-saving machinery and 
methods for the preparation and cultivation of cotton soils have been 
realked from the studies of the mechanics of tillage at the Alabama 
Agricultural Experiment Station, for example. Similar results have 
been obtained with reference to the preparation and cultivation of soils 
for the com crop by several of the Com Belt stations. Equipment and 
methods v hich permit the economical and proper planting and fertili¬ 
zation of the com and cotton crops in one mechanical operation also 
have been developed. They save time and labor and result in a better 
crop stand. 

Efficient Use of Traction 

Much also has been accomplished in the more efficient use of animals 
for draft power and in the development of power draft machines and 
their adaptation to medium-sized fanns. IVactical devices have been 
produced wherewith the maximum draft power from animals of differ¬ 
ent numbers and weights can be secured and most efficiently used, and 



352 


YEARBOOK OF AGRICULTURE, 1932 


these de\*ices have been adapted economically to different draft oper¬ 
ations on the farm. m i 

The tractor in its earlier stages was frequently neither efficiently nor 
economically adaptable to the peculiar and sometimes very severe con¬ 
ditions of agricultural service, and it became necessaiy to modify and 
develop it in some of its more important operations, such as driving, 
steering, traction, and lubrication. As a result it is becoming a very 
useful farm machine for both belt and draft power puiposes, especially 
in the general-piiipose types. It is now possible, for example, to use 
tractors in field operations on some of the more difficult sous without 
the large losses of power through wheel slippage previously experienced. 
This has resulted from the development of drive-wheel design, notably 
by the Alabama station. The development and modification of trac¬ 
tor engines, especially at the California station, resulting in dust elim¬ 
ination and more efficient bearing lubrication, have materially reduced 
the cost of maintaining tractors used in farming operations. Better 
adaptation of the tractor to definite sizes and systems of farming has 
been accomplished to good advantage, notably by the Montana sta¬ 
tion. As a v hole the tractor has been developed into a time and labor 
sa^-ing machine which, when properly supplemented by animal power, 
is becoming useful and profitable in many activities of Both general and 
specialized types of farming. 

Harvesting Losses Reduced 

Developments of a similar practical character have taken place in 
harvesting and threshing machineiy. The older methods were waste¬ 
ful of time, labor, power, and grain. Much was accomplished along 
cost-saving lines by the practical combination of the grain harvesting 
and thresmng operations, althouerh the losses of grain were still high. 
The further development of equipment and niethods by such stations 
as those in California, Illinois, hlinnesota, North Dakota, and Penn¬ 
sylvania, for example, resulted in material reduction of previous large 
losses of grain and increased economy in power and labor. ^ Progi’ess 
also has been made in the artificial drying of the green combined grain 
until it has become possible in several localities to place a product of 
satisfactory quality xn storage after combining. 

Frequent large losses of hay and other forage crops through inclem¬ 
ent weather, especially in the'more humid regions, also have prompted 
the stations to investigate the possibility of artificially curing such 
crops. As a result considerable success has been attained, notably by 
the Louisiana station, in developing equipment and methods for arti¬ 
ficially curing such forage crops as alfalfa, soybeans, and the like, and 
at the same time maintaining their superior quality. 

In the field of farm structiues, numerous practical developments 
have resulted not only in structural soundness, fireproofness, durabil¬ 
ity, and economy of farm buildings but in their internal arrangement 
to produce optimum conditions for the storage of fruits, vegetables, 
and other crops, and for the housing of dairy^ and other livestock and 
poultry. Thus durable, economical, and sanitary dairv and livestock 
structures have been developed to meet the needs of agriculture in 
several of the States, and poultry structures have been improved along 
sanitary and cost-saving lines which also have favored optimum pro¬ 
duction. Much has been done toward the development of economical 
and effective grain storages, notably by the Kansas station, and the 
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way toward improved apple storages has been pointed in several of the 
leading apple-producing States. 

The stationinvestigations relating to land reclamation and improve¬ 
ment have been equally productive of usef ul re'^ults. Important among 
the achievements in this line have been the establishment of practical 
and economical methods of stump burning and removal, notably by 
the Cahfomia, Oregon, "Washmsrton, and Minnesota stations. The use 
of explosives for clearingland of stumps and bowlders and for the quick 
and economical excavation of drainage channels in '^vanipy soils has 
also been developed to an eminent degree, e‘-pecially by the Michigan 
and Mabama stations. 

More Effective Irrigation Methods 

The older methods of irrigation were frequently wasteful of both 
labor and water, and the stations in the arid and semiaidd States have 
expended considerable effort to introduce greater economy and effec¬ 
tiveness into these practices. !Much more economical and effective 
methods of using water in irrigation agriculture are now available, and 
considerable equipment for its precise measurement and control has 
been provided. 

In the past, soil-erosion prevention measures were largely of a specu¬ 
lative chai'acter and frequently were expensive and not very effective or 
permanent. Considerable improvement has been made and much en- 
gineeiing precision has been introduced into methods of terracing, soil- 
saving dam construction, gully obstructing, and similar measures for 
the control of soil erosion and the conservation of storm run-off water, 
especially by the Texas, Oklahoma, and Missouri stations. The cost 
of these measures on the acre basis has been brought dovra. to a very 
reasonable amount. 

The somewhat recent widespread movement to introduce electricity 
into agricultural operations has prompted several of the stations to 
tmdertake investigations along specific lines, and already much infor¬ 
mation of practical utility has been secured. For example, electrical 
feed grinding, silage cutting, and other forage-processing methods have 
been developed along cost-saving lines, and the electrical brooding of 
young chickens^ has reached a practical stage in several States. Elec¬ 
trical refrigeration and milk processing have been developed along lines 
of utility and economy, notably by the New Hampshire station, and 
dauy-utensil sterilization, poultry-liouse lighting, and milking are other 
important features of farming to which electricity has been applied in 
a useful and profitable manner. These investigations have the well- 
established background of the electrical industry at their disposal 
and much progress has been made in lightening several agricultural 
burdens. 

Thus the agricultural-engineering investigations at the experiment 
stations have established their place and demonstrated their worth in 
the agiicultural programs of the different States. They have supplied 
nimierous mechanical and structural means of securing higher-q uality 
farm products with less labor and at lower costs. They have thereby 
assisted materially in laying the foundations of a civilization which, no 
longer recognizes or tolerates the agricultural burdens and drudgery 
of preceding generations, and which considers the farm as an industrial 
unit as well as a home. 

Egbert W. Trellinger, Offia oj Eipei Imenf Stations, 
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S TINKING-SMUT Control Estimates of field losses and 
Through Seed Treatment market discounts indicate that 
Urged by Extension Men during the past 10 years there 

has been a general increase in 
stinking smut of wheat in the United States. At the present time the 
losses for the country as a whole are apparently on the dow riw ard trend, 
but from 1922 to 1926 they w ere decidedly upw ard. There are certain 
wheat areas, such as the spring-wheat States and the intermoimtain 
area of Utah and Idaho, where the losses still seem to be tending up¬ 
ward. 

One of the most important reasons for the increase and continued 
severity of stinking smut is the appearance of now physiological or 

superAirulent forms 
of the smut fungus 
which have attacked 



more or less resistant 
varieties of wheat, 
causing heavy loss. 
Some of these mstinct 
forms or races ha\e 
been known in other 
countries for several 
yearn, and it is sus¬ 
pected that the great 
exchanges^ of seed 
w^heat during and fol¬ 
lowing the World 
War may have 
brought about their 
introduction and sub- 


FiamtE 134 ~ Vsido from providing infoimation needed as a basis for Sequent increase and 


durum wheat, which 

prior to 1925 show^ed practically no smut, has become very badly 
aff^ted. _ Also the popular spnng wheat Marquis, hitherto highly 
res^tant, is now showing increasing amounts of smut. There is every 
indication that growlers now have to deal with several forms of smut 
instead of with two, as was formerly supposed, and that the problem 
of control has been made more diflB.cult. Adjustments in farm prac¬ 
tices and changes of varieties become necessary. Naturally these 
adjustments and changes come about slowly. 

In an effort to throw: further light on the reasons for the continued 
prevalence of smut in spri^ wheat, a survw (fig. 134) was conducted 
in 1930 covering 17 counties in 4 States. The principal objects were 
to find out how extensively seed treatment was being practiced; to 
determine more accurately the results being obtained by seed treat¬ 
ment; and to study the methods being followed. It was found that 
seed treatment w^as beu^ used by only about two-thirds of the farmers 
m the area covered. It was further determined that satisfactory 
results were not being obtained by many of those who practiced seed 
treatoent. For instance, m the 434 fields of treated seed there was 
coMid^able smut, averaging 2 per cent, while in the 270 imtreated 
fields there was an average oi 4 per cent smut. 
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Faulty Methods Largely Responsible 

A study of the reasons for failure to control led to the conclusion that 
faulty methods w ere largely respon^^ible. In manv cases the seed had 
not been thoroughly cleaned to ^emo^e smut balls. ..Uso, the disin¬ 
fectants used, eimer liquid or dust, had not always been thoroughly or 
properly applied. The result of the study of the methods bore out the 
conclusions reached earlier through e>Lperimentation that the most 
effective preventives were copper carbonate, either the 50 or 20 per 
cent grades, formaldehyde used according to the soaking and skimming 
method, and organic mercury dusts, all appliedy ith efficient homemade 
or commercial machines. The same chemicals applied by sprinlding 
and shoveling methods yere in general unsatisfactory. To control 
smut, it is not only necessan’ for more farmers to clean and treat their 
seed, but for those 
who do treat it to 
perform better and 
more effective work. 

With the increase 
of stinking smut in 
recent years there 
has been an exten¬ 
sion of research and 
control acthities by 
the States and by 
the United States 
Departmentof Agri¬ 
culture. Speciallit- 
erature has been pre¬ 
pared and distrib¬ 
uted. County agents 
have conducted wcL-ie 
many demo ns tr a- 

tions show mo" meth- 135.—Relative effectiveness of different methods of treat- 

1 I. , spniig-\%heat seed, as shown by a survey in 1930 

ods of treatment 

and the results. Several railroads have run demonstration trains em¬ 
phasizing smut control. jMore elevator operatoi-s have become in¬ 
terested and have cooperated by making treating machines and chemi¬ 
cals available, and by adopting the practice of buving wheat on a 
quality and grade basis with discounts for smut. Community seed 
cleaning and treating outfits, either stationary or portable, have been 
operated in many counties, in most cases with goodresults. (Fig. 135.) 

Some of the best examples of successful operation of portable com¬ 
munity cleaning and treating outfits are found in California. In that 
State the use of copper carbonate has now become a general practice. 
In 1925 and 1926, 26 and 16 per cent of the cars received on the Los 
Angeles grain exchange graded smutty. About that time one of the 
counties started a portable cleaning ana treating outfit. In one 20-day 
period it cleaned and treated for 134 growlers, 35,000 bushels of ^am, 
mostly wheat, which represented about four-fifths of the total seed 
grain used in the county. ^ The average cost for the work was about 6 
cents per bushel. ^ Following this successful experience other counties 
began operating similar outfits and to-day many are being used in the 
State. A study of the report of the Los Angeles grain exchange for 
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'siiiutty California wheat being received there shows that in 1929, 7 per 
cent, and in 1930, 1 per cent ot the carloads, were classed as smuttj’. 


Progress in Kansas and Pennsylvania 

Kansas and Pennsylvania have each made marked progress in con¬ 
trolling smut during recent years. The former has ju-^t completed a 
5-year"program for wheat improvement which included seed treatment 
for smut prevention. The use of copper carbonate dust in Kansas has 
gradually been extended until in 1930 somewhat more than 2,000,000 
acres w’ere sown with treated seed. In 1926 the estiniated loss in 
yield from smut was 10 per cent, while in 1930 the estimate was not 
over 2 per cent. Seed-treatment campaigns in Pennsylvania have 



iXfJiRE l.h—wheit b**lo\v, Muit-lree wheat abo\e The sm'ittv sample shows both 
broken and unbroken smut bills and tmut spores smeared oxer the outside or sound kernels. 
Thorou<;h de imug lo remove &mut b ills should precede ^eed treatment 


accomplished a gradual reduction in smut fioin 6 and 7 per cent duiing 
1926 and 1927 to less than 1 per cent in 1930. 

In the spring-wheat States the community treating outfit which is 
proving so satisfactory in Cahfomia is not so practicable. The wet 
3-oads in the spring interfere somew^hat with hauling w'heat to a central 
treating plant, or the fariu-to-farm operation of a portable outfit. 
How ever, there have been several instances of success with community 
treatment. At Hanley Falls, Minn., for instance, wheat had been verj’' 
smutty previous to 1928. During that year an elevator manager 

E urchased several seed-treating machines. Some of the smaller ones 
e rented to farmers at a smSl daily chaige while a large-capacity 
machine served those w^ho biought £a their seed. The results w ore 
veiT striking, for in 1929 no smut w"as foimd in the first 20 carloads 
shipped out. Several spring-wheat coxmties have made progress in 
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control as a result of intensive work Among these, Brown Coimty, 
S. Dak., stands out prominently. In 1928 Bro\^n County was one of 
the smuttiest counties in South" Dakota, 41.5 per cent of"the carload 
receipts at ^Minneapolis grading smutty. In the winter of 1928-29 
a campaign for control as started with the result that the 1929 crop 
from the county graded only 17 per cent smutty and in 1930 a still 
further reduction occurred in spite of the general increase of smut in 
the entire spring-wheat area. 

In the extension work for 1931 greater emphasis w as placed on better 
and more efficient cleaning of seed to remove smut balls and on better 
and more efficient treating method«i. (Fig. 136.) The use of sprink¬ 
ling and shoveling methods w as discouraged and the importance of 
good machines of the right type w as empharized. Where practical, 
the use of community cleaning and treating equipment was advised. 
The control of smut on a large scale is not so easy as one might suppose, 
and W'^hen attempted in a small w ay often results in failure. Thereiore, 
in States where smut is a red problem, county agents are now being 
encouraged to put on intensive control campaigns making full use of 
demonstrations, surveys, meetings, tours, contests, new^s services, and 
other recognized extension means and agencies. 

R. J Haskell, Eiienslon Service. 


S TRAWBERRY-BUD Formation Investigations on the time of 
Is Favorably Influenced Iruit-bud formation in straw- 
By Temperature and Light berries were begun more than 

30 years ago by Goff in Wis¬ 
consin. He found that such fomiation began there during September. 
Since that time other mvestigators have found that this date is approx¬ 
imately correct for latitudes near to that of Wisconsin. Recent studies, 
however, have shown that there is considerable difference among the 
different varieties as regards time when fruit-bud differentiation is first 
evident and also in regard to the subsequent rate at w'hich development 
takes place. The How^ard 17 in the Eastern States and the Marshall 
in the Pacific Coast States start forming fruit buds early in September, 
whereas the Southland in the East and Ettemburg 121 in the Pacific 
Northwest do not begin until about November 1. The development 
of the fruit buds of the Missionaiw seems to proceed much more slowly 
than in the Dunlap, although both begin fruit-bud differentiation at 
about the same time. 

Some information on the effect of different growing conditions upon 
fruit-bud development is now available; furthermore, the influence of 
the drought of 1930 revealed some interesting facts. In Maryland, 
plants severely weakened by the drought show’^ed no signs of fruit-bud 
development and produced*no berries. The light, late fall rains w'^ere 
not sufficient to start fruit-bud formation, and the crop in the sprii^ 
of 1931 was very hght. A few drought-resisting varieties were vigor¬ 
ous enough to form some fruit buds and to produce a fair crop. In 
North Carolina the drought also weakened the plants so that fall fruit- 
bud formation w'^as much less than usual and a light ground crop ” of 
fruit resulted. However, owing to the mildness of the winter and early 
spring, fruit-bud formation took place then in aU well-rooted plants, 
and a heavy ‘^crowm crop” of fruit resulted. 
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Two Peak Periods in South 

In thf* Southern States, from about the Yii^nia-North Carolina line 
southward to northern Florida, there are two peak periods in the straw¬ 
berry season. The first crop, kno%\n as the ground crop, is borne on 
fruit stalks that branch basally; the second, known as the crown crop, 
is borne on long fruit stalks that branch at a considerable distance from 
the base. These two peak periods of production are accounted for by 
the fact that fruit-bud formation takes place under Coastal Plain con¬ 
ditions in North Carolina and southward in autumn, to some extent 
during the winter, and in spring. The ground crop (called crown crop 
in Louisiana) develops from fruit buds that form in the fall. The 
crown crop (called limb crop in Louisiana) develops from fruit buds 
that fonn later than those that develop into the ground crop, even as 
late as April and May while the crop is ripening. The relative time of 
ripening and the amount of the ground and crown crops depend on the 
vigor of the jdants, especially in the fall, and on the weather conditions 
dimng the fall, winter, and spring. Strawberry plants must be vigor¬ 
ous during the fall period in order to produce a large early ground crop. 
In North Carolina, in manj?' seasons at least, if there is a large early 
ground crop, the crow n crop seems relatively late. In an open winter 
many of the buds develop until they are caught by freezes and killed; 
in closed winters the buds are more dormant and the ground crop is 
lame. 

The long season of fruit production in Florida seems to be due to the 
formation of fruit buds going on almost continuously throughout the 
winter and spring but gradually coming to an end when the summer 
temperatures become high. 

In districts of California just south of San Francisco, fruit is pro¬ 
duced from April to December by varieties w’hich in other parts of the 
United States produce but a single crop. Conditions in these Califor¬ 
nia sections seeni favorable to fruit-bud formation in the same way 
that winter conditions in Florida favor continuous fruit-bud differen¬ 
tiation. 

In western Oregon the Marshall variety begins to form fruit buds in 
the old crowns about September 1. In the same region the Ettersburg 
121 variety does not begin to form buds until about November 1, but 
it continues to grow and develop fruit buds later than the Marshall, 
the top of w’^hich becomes dormant as soon as freezing weather occurs. 
The Oregon State Experiment Station has found that very large in¬ 
creases in yield result from irrigation of the Marshall, but in many 
years at least, no increase results from irrigation of the Ettersburg 121. 
'The explanation of this is that much more vigorous plants are produced 
by sum m er irrigation of the Marshall, so that more fruit buds can form 
in September and later. Vigorous growth of the Ettersbmg 121 fol- 
lowrs the advent of the fall rains, so that extensive fruit-bud formation 
can take place after November 1. 

Runner Production in Spring Varieties 

Spring-bearing varieties produce runners and new runner plants when 
the long daily light periods of summer occur, but when shorter daily 
light periods prevail in the fall, runner production slows up and fruit- 
bud formation takes place. In Florida under the short days of winter, 
fruit-bud formation is continuous and very few runners are pioduced. 
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In the California districts fruit buds start forming when the dajdight 
periods of fall become short, and o\\ ing to mild weather, fruit buds there 
continue to form all \\dnter. The spring and summer days in central 
California are relatively short, as compared with those in Northern 
States, and in districts near the coast are relatively cool, and fruit-bud 
formation continues throughout the summer. ^ 

Owing to inherent characteristics, everbearing strawberries produce 
fruit buds only when long daily light periods occiu’ or have just pre¬ 
ceded fruit-bud development. In everbearing varieties almost the 
entire stimulus due to long daily light periods goes into fruit-bud 
formation. This seems to accoimt for the few runners put out by this 
type of strawberry. The everbearing strawberries do not succeed 
under Florida \rinter conditions; the days are too short there for the 
growth of the present everbearing^ varieties. 

The effect of temperature upon iruit-bud development is not wholly 
understood. Under very \varm summer conditions no fruit-bud 
differentiation takes place in ordinary varieties. In the California 
districts referred to, which are near the coast, the sunmier temperatures 
are relatively low and fruit-bud formation and fruit jjroduction con¬ 
tinue throughout the summer, whereas in the interior valleys the 
summer temperatures are high and little fruit is produced. 

If temperature alone were considered, then moderate temperatures 
seem most favorable to fruit-bud formation. If the daily %ht period 
is considered alone, then light and dark periods of about equal length 
seem most favorable to some varieties, but a still shorter day light 
period for other sorts is desirable. In the case of everbeaiing'straw- 
berries, inherent characteristics cause fruit-bud differentiation under 
long days. Experiments and practice show, therefore, that both daj* 
length and temperature aft'ect fruit-bud formation, each variety having 
a characteristic response to each condition. Lack of moisture also 
affects fruit-bud formation but indirectly, through weakening the 
plants, as illustrated above by the drought of 1930, and by the effect 
of irrigation on the Marshall in Oregon. 

George F. Waldo and George M. Darrow, 

Bureau of Plant Industry. 

S UGAR-BEET Production Lessened returns per ton of sugar 
Costs Reduced by New beets, caused by the prevailmg low 
Cross-Cultivation Method price of sugar, make reduction of 

production costs imperative. This 
can be accomplished in part by redxicing the amount of hand labor re¬ 
quired in properly thinning and hoeing the crop. A partial mechaniza¬ 
tion of some of the hand-labor operations appears to be a logical 
^lution of the problem, especially in view of the very recent experience 
in cross blocking and cross cultivating beets. 

Cross cultivating beets by machinery has recently been tried on a 
small scale on some of the larger European estates where sugar beets 
form a basic part of the cropping system. To accomplish this pur¬ 
pose, half of the beet seed is planted in rows in one direction and the 
other half in the other direction. This enables the grower to cultivate 
his crop in the two dii’ections of seed planting. This cross-drilling 
practice, how^ever, has not mven satisfactory results, ow^g to the fact 
that some of the individual beet plants are left aligned in one row" and 
some in the cross-drilled row^ thus giving such offsets as to make it 
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quite imposbible to rnlli\ ate closely to the row because of danger of 
cutting out some of the beets that are not aligned. This European 
experience is pertinent, as it answ ers a question that has been of con¬ 
cern to many of the domestic sugar-beet grow ers, on the merits of cross 
drilling xeisus cross blocking. The question of space allotment per 
plant as required by the cross-cultivating system has also been given 
earnest consideiation by these Einopean gi'owers, who find it advan¬ 
tageous to plant the beet seed in closer rows than the standard 
practice in growing sugar beets requires. 

Experience in the Humid Area 

In the United States, before 1929, cross blocking and cross cultivat¬ 
ing of beets w ere not attempted except in an experimental manner, and 
then only on a very small scale. These caiiy experiments plainly 
demonstrated the w orkability of the practice on fields of good^ beet 
stand, although the need for such radical departure from established 
methods w^as at that time seriously questioned. As shortage of labor 
became acute, the industry became willi^ to make the concessions 
apparently demanded by this practice. The cross blocking differed 
from the mechanical blocldng which has been successfully used since 
1927 in fields of good beet stands as an aid to reduce competitive effects 
of the untbimied beet plants. In mechanical blocking the space 
allotment per plant is much less than in cross blocking, since no cross 
cultivating is attempted. 

Cross cultivating of beets w^as undertaken on a large scale in 1930 in 
the Iowa, Minnesota, and North Dakota sugar-beet pow’^ing areas, by 
about 600 growers on approximately 10,000 acres of beets. ^ The fields 
to be cross cultivated were cross blocked with the same cultivator used 
for later cultivation. In most cases, onlv fields of excellent beet stands 
were selected for this purpose. The cultivator, generally a 2-bar tool 
type, was equipped wuth disks for cutting the block,^ and shields were 
attached to the disks to protect the beets retained in the block from 
being covered by soil. Duck-feet or V-shaped knives on curved shanks 
were mounted on the tool bar in such a manner as to eliminate com- 

E letely w^eeds and beets mowing in the beet row between the blocks of 
eets w^hich W’ere retained. The additional cultivating tools or attach¬ 
ments required do not add greatly to the cost of the equipment, since 
they are inexpensive and usually part of the standard equipment. (Fig. 
137.) 

As a result of this cross blocking, thinning operations were expedited 
in such a manner that quite generally a tw^ofold output of acreage 
thinned per day per adult worker was secured,^ and frequently even 
higher rates of thmning w^ere reported. This mgher rate of thinning 
is made possible because the cultivation given in two directions elimi¬ 
nates hand blocking and leaves the surface of the soil in such a loosened 
condition that the laborer can do the thinning without using a hoe. 
This greater efficienev of hand labor, and the handling of a considerable 
part of the job of blocking and tliinning with local labor, is of great 
significance as a means of reducing cost of production of sugar beets. 

Weeds More Effectively Controlled 

After being thinned, the cro^-blocked beets were cross cidtivated in 
the same way that a cornfield is handled. As a result of this cross cul- 



WHAT'S NEW IN AGRICULTURE 


361 


tiration weeds were controlled more effectively than in fields w here 
cultivation in only one direction was given. On the acreage thus croj?s 
cultivated, the subbequent hoeingcostwasabout $2.50 per acre, as com¬ 


pared with the con¬ 
tract hoeing price of 
$6 where no cro«s 
cultivation was em¬ 
ployed. 

Since, in the crobS- 
cultivating opera¬ 
tions, a dilferent 
spacing of beets in 
the row and dilferent 
distances between 
the rows are neces- 
saiy, both being de¬ 
partures from the es¬ 
tablished practice, a 
spacing test was con¬ 
ducted at South East 
Experiment Station 
at Waseca, Minn., in 
1930, to determine 
the proper space al¬ 
lotment per mdivid- 
ual beet plant. 
This test, which was 
adequately replicat¬ 
ed, indicated that the 
beet plots in which 
beets were spaced IS 
by IS inches ap^t 
produced very satis¬ 
factory yields in com- 
parison with the 
standard _ 22 bv 12 
inch spacing of beets 
for the southeastern 
Minnesota area. 

The question of 
how far apai’t the 
rows should be plant¬ 
ed and the distance 
of spacing beets in 
the row must neces¬ 



sarily be answ ered by Figlrb 137 —Cro»s Wockm? and cioss cultivation of sugar 
the available soil 1 —Note the anangomtnt of tools, consisting of disks, shields 

tuts ^ av auauitj bUii maiker attaohmmt. B -The sune ftehi 

moisture supply, thinned N ot© the sq uoi e patterns lb inches b> lb inches, the full 

•n-Vkrt+'kAf stand, the clean condition oftho field, andthe sturdy grov^th of tU 

Vnetner or notl irri- beet punts. C—The same held at harvest Xotetheumfoimitv 

nation of the cron i«i of foiiige grov, th ana the cvcellent condition of the held in spiti 

® ^ *1 ofapiotiacted pinod of diought 

practiced, the soil 

type ^d slope, the fertility of the soil, and the equipment available 
for this work. Where a tractor is available for cross blocldng and cross 
cultivating the rows can be considerably narrower—16 by 16 inches and 
possibly less—than where hea^y draft" animals are used for this work. 
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Cro'^s cultiration of beets seems a logical step iu the mechanization 
of the sugar-beet industry. With proper control, it should develop 
into a widespread practice. Success with this method, however, re¬ 
quires gi'eater attention to fundamentally sound agiicultm*al practices 
such as proper fertilization, a good cropping system, fall plowing, early 
and thorough seed-bed preparation, and a hrst-class stand of beets. 
To secure a good stand suitable for cross cultivating, a generous seed¬ 
ing rate, timely seeding in narrow^er rows, and early cultivation are 
neces^aiy. The small blocl^ (2 to 3 inches wide) w’hich are left should 
be promptly thinned under close supervision, so that all weeds are 
removed and the strong, sturdy beet plant is retained. To obtain the 
maximum benefits from weed control, and to produce an effective soil 
mulch, cultivation of the crop in both directions should be continued 
as long as necessary. Where due attention is given to these items, a 
material saving in toth ton and acre costs of production of sugar beets 
should result. 

A. W. Skuderxa, Bureau of Plant Industry. 


S UGAR-BEET Production In common with other agricultural 
Is Entering New Era As crops, the sugar beet is sub^ject to se- 
Disease Control Gains rious losses because of plant diseases. 

These losses vary somew'hat from 
veur to year, but thev are annmdly, in one area or another, a serious 
handicap to successful and stable crop production. Specific control of 
sugar-beet diseases has usually not been attempted. Certain general 
measures, which may collectively be termed good farming practices, 
have served in the past to minmiize losses. With the pressing^ eco¬ 
nomic requirement for efficient crop production, more attention is be¬ 
ing given to disease-control methods as means of increasing production 
per unit area by preventing losses and wastes caused by diseases. A 
few illustrative examples are cited from work of the scientific staff of 
the Division of Sugar Plant Investigations now in progress. 

The blackroot disease of the seedling beet is the most frequent cause 
of bare, idle spots in the sugar-beet field, and is chiefly responsible for 
the poor stands obtained in certain eastern areas. Because of attack 
by parasitic fungi, the young plant may never get above the ground, 
or if it emerges may ^Mamp off.” The fungi that cause this disease 
are in part seed-bome and in part present in the soil. Li combating the 
blackroot disease,^ crop rotation, the use of weU-draiaed fields, good 
seed-bed preparation, seasonably early planting, and prompt cultiva¬ 
tion have been founa helpful. It is a common observation that the 
beet plants in the field before thinning show mai'ked differences among 
themselves; some are stunted and apparently unable to grow, others 
are sturdy, vigorous plants whose leaves and roots are already rapidly 
expanding. The healthy plant stands out strongly from its diseased 
neighbor. The selection of such sturdy plants at thinning time has 
been showm to give marked improvement in stand, and the effect of 
this selection has been reflected in the yields. Care at thinning time 
to insure starting with healthy plants also does much to avoid the 
rottmg of half-grown or mature beets in the field, since much of this 
rotting seems to trace back to disease contracted in the seedling stage. 
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Disinfection of Seed Balls 

A new method to supplement these desirable practices seeks to pro¬ 
tect the young: plant from the invading fungi by coating the seed wdth 
a fimgicidal dust which disinfects the seed ball and a small zone of soil 
around the yoimg plant. One of the most successful dust coatings yet 
foimd contains a mercury compound as the fungicide and in addition 
has a small amount of readily available plant food which promotes 
rapid gi'owth of the young seedling. In the experimental trials, seed- 
treatment methods have been highly" successful in preventing the 
blackroot disease. Field experiments to adapt seed treatment for 
conmiercial use are under way. The field problem is complicated by 
the massiveness of the infection that sometimes occurs A\ith heavy, 
poorly drained soils, the different species of fungi involved, and the 
great variety of conditions encomitered in the field tests. The results 
so far indicate that a simple and fairly inexpensive seed treatment 
gives excellent stands undei’ conditions where untreated seed gives 
uimrofitable ones. 

The sugar-beet nematode has caused serious injury to beets in west¬ 
ern beet-growing areas, and the infested acreage is becoming larger each 
year, because of failure to maintain a safe rotation and owing to the 
mtroduction of infested soil into clean fields. Tests over a number of 
years have shovm that for almost aU \vestern areas a long-time rota¬ 
tion system, using crops, such as alfalfa, not subject to injury by this 
nematode, is adequate to control the nematode. In the (California 
area this method apparently has not been successful. It has been 
shown that the presence of various susceptible weeds served to prevent 
the nematode from being starved out. Improvement of the alfalfa 
stands by better methods of cidture, by application of commercial fer¬ 
tilizer, primarily phosphate, where necessary, and by plowing up the 
alfalfa as soon as weediness begins to develop, has made nematode 
control by crop rotation successful in California. 

The leaf-spot disease caused very great damage in 1930. In experi¬ 
ments in Colorado, where the disease was at its worst, the leaf spot 
was controlled by dusting the fields with a fimgicidal dust, composed of 
20 per cent copper sulphate (dehydrated) and 80 per cent linie (hy¬ 
drated), applied four or five times at 10-day intervals, beginning about 
July 1. The total cost of the treatment, about $5 an acre, was greatly 
exceeded by the gains obtained thi‘ough leaf-spot control. In many 
large-scale tests increases of 1 )2 to 2 tons per acre in yield and from 750 
to 1,000 pounds of sugar (estimated, net) resulted from the dusting. 
Commercial use of the method on about 500 acres was similarly 
successful. 

Disease-Resistant Strains 

Leaf-spot-resistant and curly-top-resistant strains of sugar beets 
have now been produced as a result of years of intensive pathological 
and breeding work by the Department of Agriculture. By selecting 
individuals that were outstanding under conditions of sevei*e disease 
outbreak, and by repeated elimination tests, strains of beets that are 
highly resistant, of high quality, and of high yielding capacity have 
now been obtained. In the 1930 tests the leaf-spot-resistant selections 
produced approximately 2 tons more beets per acre, containing IK to 
2 per cent more sugar, than the commerciM checks. The curiy-top- 
resistant strains under moderately severe curly-top conditions out- 
yielded the commercial checks 3 to 1, and except for the most severe 
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curly-top conditious apparently give satisfactory yields. ^ Breeding 
work to improve these re^istant strains further is being continued, and 
as rapid an increase of the present seed stocks as practicable is being 
made to peimit inti’oduction of these improved strains into commer¬ 
cial use. 

Disea=je-resistant strains represent the ultimate solution of the 
serious disease problems in sugar-beet gro^ving. Since all the sugar- 
beet seed used is under the direct control of the contracting com¬ 
panies, the resistant strains, as soon as they become available in 
adequate quantity, can readily be substituted for the nonresistant 
strains. Such a control measure, which entails little if any extra cost, 
will largely free the farmer from the disease hazard which now is so 
serious in many areas, and will also bring about the return of sugar- 
beet production in many areas where beet culture has been abandoned 
because of diseases. 

Sugar-beet gyoving can be said to be entering a new era in which 
safe and elfective methods for increased crop production and for the 
prevention of disease losses v ill be employed to a far greater extent 
than has been done previously. The sugar beet responds readi^ to 
proper cultural practices, and the improved methods of crop handling 
wdll bring about efficiency and economy in production. In addition, 
specific control measures^ such as seed "treatment, dusting to prevent 
leaf diseases, the scientific use of rotation as a sanitation measure, and 
other methods which are under development, will greatly reduce the 
present crop losses. In this phase the disease-resistant strains p'e 
especially important. The finding that strains of sugar beets which 
are resistant to disease can be developed by methods of selection and 
breeding is significant not alone because of the relationship to the par¬ 
ticular diseases that have been under study but because of the wide 
adaptability of the finding to other and similar sugar-beet problems. 

G, H. Cooxs, Bureau of Plant Industry. 


S WINE Take Lun^orms Lungworms, of which three different 
into Their Bodies by kinds are known to occur in swine. 
Consuming Earthworms are among the most injurious para¬ 
sites w^hich infest these animals. The 
young forms of various other parasites of swine remain in the lungs for 
yaiying periods and then pass out of these organs, but lungworms local¬ 
ize in the lungs and remam there throughout their Ufe. The degree of 
injury inflicted by lungworms depends to a large extent upon the num¬ 
ber of w orms which lodge in the lungs as w'eU as upon the de^ee of 
resistance the animals oner to the invasion of the parasites. Yotmg 
pigs have comparatively little resistance to parasites in general, and a 
heavy lungworm invasion of such vital organs as the lungs is likely to 
produce serious consequences. 

The most outstanding symptom of lungw’orm infestation is a husky 
cough, a condition which weakens an animal, particularly a young am- 
mak and low ers its vitality. Though lungworms occur in the windpipe 
and in its two main branches, the bronctu, they usually accumulate in 
the finer branches of the bronchi, knowTi as the bronchioles. They are 
commonly present in sufficient numbers to plug completely the "finer 
bronchioles in which they lodge, thereby interfering with normal 
breathing. The accumiilaHon of the W’orms in these locations is com¬ 
monly accompanied by more or less localized pneumonia. 
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A Knowledge of Life History Important 

In order to combat a parasite it is important to know the essential 
facts of its life history, particularly the \\ ay in w hich it gains entrance 
to its host. Without this knowledge compai atively little can be accom¬ 
plished in the way of rational control and pro\ ention. Until very re¬ 
cently nothing y as knoy n reganUng the manner in hich lungwornis 
entered the bodies o f swine and of their subsequent development in the 
hosts. In view of this no recommendations of contwl and preventive 
measures could be made vith any a^^urance of success. 

Invest^ationscaniedoutin the Zoological Dmsion of the Bm'eauof 
Animal Industry a number of years ago demonstrated conclusiveh’ that 
the larvae of swine lungworms, which hatch from eggs that are ^s- 
charged by these psyasites, are not capable of inlecting swine. The re¬ 
sults of these investigations pointed to the Ihteliht )od of an intermediate 
host in which the parasites would have to undergo part of their develop¬ 
ment before being capable of establislung themselves in swine. How¬ 
ever, the kind of intermediate host involved in the life history of swine 
lungworms was not determined in the course of these investigations. 

Earthworms Found to Transmit Lungworms 

In 1929 two German scientists discovered that conmnm earthworms, 
or angleworms, were the intermediate hosts of swine lungworms, and 
demonstrated that swine could be experimentally infected by feeding 
them infested em’thwonns. These investigations w ere promptly con¬ 
firmed by the wiiter and J. E. AUcata, junior zoologist, of this bureau, 
who traced the complete life history of the parasites from the time they 
entered the bodies of earthworms until they attained their full develop¬ 
ment in swine. Briefly, the life history is as follow s: 

Swine infested with lungworms eliminate the eggs of these parasites 
with the manure. Earthworms which are present m hog lots and pas¬ 
tures take the manure into their bodies and with it the larval lung¬ 
worms which hatch from the eggs. Once inside the body of earthworms, 
the lungwoiTO larvae enter the wall of the esophagus, and in this and 
other locations to which they wander the larvae grow and develop to a 
stage which isinfective to swine. In warm weather the period required 
for the development of lungw'orm larvae in earthwormsis about 10 days 
hut in cooler weather this period is prolonged considerably. It has 
been determined that lungworm larvae may remain alive in earthworms 
for several months. If infested earthworms are eaten by pigs,^ the lung- 
wonn larvae are set free in the intestine as a result of digestion. The 
laiTse then penetrate the wall of the pig’s intestine and on reacMng the 
lymph spaces they are carried along with the lymph stream and thus 
get into the blood". They finally localize in the lungs and attain fertile 
maturity in about four weeks. 

Earthworms Abundant in Old Hog Lots and Permanent Pastures 

Investigations earned out on farms in Maryland, North Carolina, 
and Geoigia have shown that earthworms are particularly abundant in 
100446“—32-24 
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old hog lots and on permanent pastures. The accumulation of manure 
and litter in pennanent hog lots is especially fayorable to the perpetu¬ 
ation of earthworms which thrive and multiply in such places, presum¬ 
ably because of the abundant food supply which they obtain from the 
manure. WeU-drained, cultivated fields, on the other hand, have been 
found to contain relatively few earthworms. In some fields which had 
been cultivated seasonally, very few earthworms were found after a 
rather prolonged search. 

In the fight of these findings, it is evident that lungworm infestation 
in swine is likelv to be present and troublesome when these animals are 
raised in hog lots and on permanent pastimes. This was actually 
found to be the case in investigations conducted in the States men¬ 
tioned. A large percentage of earthworms, obtained from old hog lots 
and from permanent pastm’es on which hogs had been raised year in 
and year out, were foimd to be infested with lungworm larvae. In 
some cases 1,000 or more larvae were found in a single earthworm. 

In view of the rooting habits of swine, it is easy to see how they would 
become heavily infested with lungworms shoidd they happen to swal¬ 
low, as they are likely to do, only two or three heavily infested earth- 
woims. Asaheadystated,earthwormswereobtainedinonlyverysmali 
numbers from hog lots and pastmes which had been cultivated season¬ 
ally, and in these cases the degree of infestation of the earthworms 
with lun^'omi larvae was usuaUy slight, or infestation was altogether 
absent. Low areas outside the fences of these cultivated fields usually 
harbored a fair supply of earthworms more or less heavily infested. 

Keep Pigs Confined in Clean Fields 

It is evident from these findings that control of lungworm infestation 
in pigs necessitates raising the animals on new pastures or cultivated 
fields, and preferably on fields which are well drained. In this connec¬ 
tion it is important'to have good fences in order to keep the animals 
from getting outside the fields. Pigs should not be raised on old hog 
lots and permanent pastures, as these places harbor not only earth- 
n’orms, the source of lungworm infestation, but also eggs and larvse of 
various other swine parasites and the germs of infectious diseases. 

BEXjAiiiJT Schwartz, Bureau of Animal Indv.'dry. 


T enderness Tester for The hIcNary-Mapes amendment to 
Canned Goods Aids in the food and dmgs act, signed July 
Food Law Enforcement 8,1930, chajges the Depaitment of 

Agriculture w'ith the responsibility 
for fixing standai’ds of quality and condition for certain canned foods. 
The amendment requires a special form of low-quality branding on all 
products falling below the announced standards. Faced with the ne- 
ce^ity of measuring the various quality factors in some accurate and 
objective maxmer, tbe department’s scientists were forced to invent an 
apparatus for measuring tenderness, a major factor in the quality of 
many canned foods. 

After exhaustive experiments, a device ® was perfected that is suffi¬ 
ciently versatile to measure with precision the tenderness of such 

This apparatus Is desenbed and illustrated in Depanment Circular Xo. IW, An Apparatus for Deter- 
txnnmR the Tenderness in Certain Canned Fruits and Vnjetables 
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widely difiFerent canned foods as peas, peachcb, apricots, and pears. In 
eveiy case, department findings have tallied with the consensus of 
expert OTaders as to the point at hich lack of tenderness becomes 
definitely objectionable. 

^ The advantages of an impersonal method of tenderness measurement, 
independent ot personal judgment, capable of and gi%T.ng accurate re¬ 
sults in the hands of any intelligent opera tor, are obvious. The canner 
can assure himself, by his own tests, that his product conforms to the 
tenderness requirement. On standaidized products, like peas for ex¬ 
ample, V here tender¬ 
ness is a paramount 
quality factor, the 
consiuner is warned 
against hard and 
tough canned food by 
the low-quality leg¬ 
end required by law. 

Last, and most im- 

f >ortant of all, the 
armer now seems to 
have some hope of 
getting, in the future, 
a satisfactory reward 
for producing fruits 
and vegetables of the 
proper stage of ma¬ 
turity for canning. 

There seems to be no 
reason vrhy the ap¬ 
paratus should not 
prove equally satis¬ 
factory for measuring 
the tenderness of 
many raw food prod¬ 
ucts of various sorts, 
and of other canned 
foods not yet imder 
standardization. The 
device is illustrated 
in Figure 138. 

As used on fruits, 
the deduce is very simple, consisting essentially of a vertical metal 
plunger sliding freely m a close-fitting sleeve. On its lower end is a 
cylindrical rod of specified diameter, which is made to penetrate the 
fruit by means of a load of mercury applied at the upper end of the 
plunger. Penetration is abrupt and complete, and the weight of 
plunger, flask, and mercury at the moment of penetration constitutes 
a precise measure of the tenderness of the fruit imder test. 

Resistance to Crushing Measured 

With a canned food, such as peas, the device becomes more compli¬ 
cated. Crushing is a better measiue of tenderness here than penetra¬ 
tion, and the rod is accordingly replaced by a horizontal metal disk. 
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The end-point is not definite as in the penetration test for fruits, and 
thus it is necessaiy to crush the pea to some predetermined fraction of 
its original thickness. This necessitates a micrometric method of 
measuring the diameter. This is effectively accomplished by a long 
lever so pivoted as greatly to magnify the measurements, ^yhich are 
then read off on a gi‘aduated scale. Scale and lever are so insulated 
that a buzzer will sound when the disk is depressed to any predeter¬ 
mined distance from the ^'zero point,'’ which is, of course, the point 
where the disk is in contact with the surface wrbioh supports the ma¬ 
terial under test. The adjustment is such that, in this position, the 
lever reads zero on a graduated scale. If, now, a pea is found to meas¬ 
ure 28 on the arbitrary scale, one can set the lever at 7 and be assured 
that the buzzer will sound when the pea has been crushed to exactly 
one-fourth its oiiginal diameter bv the load of mercury. Mercury, 
flask, and plunger are then weighed as in testing fruit. 

TV. B. White, Food and Drug Administration. 


T IME-LAPSE Motion- For several years the Department of 
Picture Camera Helps Agriculture has possessed a so-called 
Department's Research ^ tme-lapse motion-picture camera, de¬ 
signed lor making accelerated-action 
cinematographs. This equipment, consisting of an ordinary motion- 
picture camera, with clock movement, motor, and associated auto¬ 
matic switches, enables the cinematographer to make exposures at 
intervals ran^g from a fraction of a second to one hour, thus making 
film that, with normal projection, presents action accelerated in 
proportion to the length of time between ejqiosures.^ 

Time-lapse shots have been made with this device from time to time 
for use in departmental motion pictures, but it was not until 1928 that 
the experimenters began to realize the possibilities of time-lapse cine¬ 
matography in research. At that time, wrhile they were running time- 
lapse shots of germination tests for the seed-testmg laboratory of the 
Bureau of Plant Industry, something developed that gave them a new 
conception of the time-lapse camera as an instrument for research. 

The work had been planned to show the progi*ess of a germination 
test as a minor feature of a general filrn on seed testing, but the 
behavior of certain seedlings, that germinated but failed to grow, 
proved so unexpected and interesting that an entirely new set oftests 
was started solely for the purpose of observing the peculiarities of 
these abnormal seedlings. The time-lapse camera was run for many 
weeks on these tests and the result w'as so enlightening to those who 
conducted the experiment that they took the film to Kome on the 
occasion of the fifth congress of the International Seed Testing Asso¬ 
ciation and showed it before that body. ^ Edgar Brown, in charge of 
the seed-testing laboratory, relates that it was necessary to run the 
film many times in succession in order that the audience might have 
an opportunity to observe carefully the action of the abnormal 
seedlings in question. 


*Tliis article summarizes the material presented in an article by the same Tenter in the Journal of the 
Society of Mohan Picture Engmeers, Vol. X\T, No >. 

» This xnochanism. originally designed by George R. Goergens about 10 years ago, was built and perfected 
by the late Howard Oretne. 
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Used in Studying Bacteria 

During the \nntor of 1929-30 the research laboratories ox the Bureau 
of Dairr Industry used the time-lapso camera in studying the growth 
of bacterial cultures. For this purpose a Pyrex tube 7 milli¬ 
meters in diameter and 30 meters long, coiled in a flat spiral and filled 
with an infusion broth, was used as a track along which the progression 
of the bacterial gi'owth was to be photographed. The culture was 
started at the center of the coil, and ab it worked outward through the 
coil its progress was marked by a decided change in color of the liquid 
in the tube. The coil was so mounted as to fill the field of the camera. 
The room in which the work was done was held at an even temperature 
by automatic controls and exposures wore made at 5-minute intoiwals. 
A watch, placed in one comer of the field, provided a check on the 
timing mechanism of the camera. About eight days were required for 
the culture to traverse the 30-meter length of the coil, and during that 
time about 140 feet of film was exposed. 

This film was then projected with a film-strip projector to the full 
size of the coil itself, and working on this projected picture, one frame 
at a time, a series of measurements was made and tabulated. These 
measurements, disclosing the progress of the cuPure in millimetei’s per 
hour, were plotted against the total hours of growth, and the resulttiin 
grapn indicated beyond question the fact that the growth of the bac¬ 
teria was intermittent and that the reemring periods of growth and 
rest were fairly rhythmical. These facts were of profound interest to 
the investigators who conducted the experiment. The paper on the 
subject, by L. A. Rogers and G. R. Greenbank, published in the 
Journal of Bacteriology, aroused keen interest among bacteriologis+s 
in general, since the time-lapse cinematographs in question served to 
establish facts that had been suggested by the growth of cultures on 
agar plates, but which could not positively be proved by that method. 
As to the ultimate scientific significance of this fact," one can only 
conjecture; it may or may not have a bearing on intermittent fevers. 
In any event it provides"further evidence of the value of time-lapse 
cinematography m research. 

Not Used as a Motion Picture 

It should be noted that neither in the case of the germination test, 
nor in that of the culture test was the resultant film used a^ a motion 
picture in the sense in which we are accustomed to think of motion 
pictures. In the first instance the film was projected over and over, to 
enable the obseiwers to make careful note or minute movements of the 
roots and stems of the seedlings; in the second instance the film was 
not used on a motion picture projector at all but on a slide projector. 

In this connection, then, the time-lapse camera should be considered 
as an instimment in the same categorv as the microscope; it makes 
visible to the eye action that is noimally invisible, as the microscope 
makes visible to the eye objects that are normally invisible. The 
microscope exaggerates space; the time-lapse camera epitomizes time 
with reference to movement, and shows motions and rhythms which 
are hidden by the normal lapse of the hours. 

Raymond Evan>, Edetf^ion Service. 
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T obacco Culture Needs A number of distinctive types of 
Improvement in Methods tobacco are produced, each of which 
of Growing and Curing is grown in certain areas possessing 

the proper^ conditions of climate 
and soil. Generally speaking, it is a waste of tinie and money to try to 
f *ha 3 ige the type produced in a given locality. It is useless, for example, 
TO attempt to grow cigarette tobacco in cigar-filler tobacco territory, 
<»r to grow bright flue-cm*ed leaf in regions adapted to the production 
of dark, heavy air-cured or fire-cured tobaccos. As a rule only local 
varieties of seed should be used. Moreover, far too many local va- 
1 ieties and strains are in use. Promising results have been obtained, in 
developing standard local strains possessing ample yielding capacity 
and desirable habits of gi'owth, including neccvssary resistance to dis¬ 
eases, and at the same time capable of producing a quality of product 
generally acceptable to the manufactiu-er. General use of standard 
strains would go far toward insming for each distinctive type a prod¬ 
uct of greater imiformity and higher quahty. 

Soil Management and the Cropping System 

To obtain high-quahty tobacco of a ^ven type it is not only neces- 
saiy to choose the right type of soil but it is also important to maintain 
the right conditions in the soil. Recent investigation has emphasized 
the special need of gi'vdng close attention to two of these conditions, 
namely, soil reaction and soil aeration. In general the tobacco plant 
gi’ows best in a moderately acid soil, one having a pH value ranging 
from about 5 to 6. If the soil is too acid, among other things manga¬ 
nese or other heavy metals are likely to become sufidciently soluble to 
produce toxic effects on the plant. In a neutral or alkaline soil there 
IS danger of serious damage from the black root rot disease. On some 
of the Jight sandy and sandy loam soils tobacco has been grown con¬ 
tinuously for more than a half centuiy vithout decline in yield or qual¬ 
ity. Suitable systems of crop^ rotation may be needed to maintain 
other soil types in proper condition. However, on some soils tobacco 
is very sensitive to the effects of preceding crops in the rotation. On 
such soils tobacco may be a failure when grown after a timothy sod or 
after such crops as clover or com. In this case continuous tobacco 
culture may give best results. The A\ild vegetation resulting from 
allowing the land to remain idle for twn or three years often gre&tiy 
improves the yield and especially the quality of the tobacco crop. It 
has been found that the tobacco plant also is very sensitive to inade¬ 
quate aeration of the soil. In this connection thorough and frequent 
stiiTing of the soil is helpful, and oftentimes moderately high ridging 
of the rows, particularly in the later stages of cultivation, gives excel¬ 
lent results. 

Fertilizer Usage 

abundance of plant food with a high proportion of nitrogen in the 
ration is needed for best results with cigar tobaccos. Cigarette 
tobaccos, especially the flue-cured type, should be grown with a com¬ 
paratively low supply of nitrogen. For the cigar types grown without 
manure the proportions of nitrogen and potash shoula be about the 
same and equal to or somewhat gi’eater than the proportion of phosphoric 
acid. When manure is used laiger proportions of phosphoric acid and 
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potash are deshable. For cigarette types the nitrogen supply usually 
should be not more than one-naif that of the phosphoric acid, bile the 
potash supply should equal or exceed that of phosphoric acid. For the 
cigarette types, therefore, larger quantities of potash than have been 
formerly used are indicated. It appears that somew hat larger propor¬ 
tions of inorganic or organic tvater-soluble forms of nitrogen than have 
been supposed to be safe can advantageously be used in place of cotton¬ 
seed meal and other similar organics in the case of cigarette tobaccos, 
where the fertilizer is apphed in the row. Present indications are that 
these increases in wa ter-^luble materials in the fertilizer, together n ith 
a tendency toward heavier rates of fertilizing, will make it necessary to 
resort to fractional or spht appUcations on hght soils. This problem is 
now under study. 

Control of Diseases 

In most instances prevention rather than cure i& the key to effective 
control of diseases. Some of the most important diseases usually 
originate in the seed bed, and production of disease-free seedlings 
should be one of the principal aims of the grower. Effective seed-bed 
sanitation should include use of disease-free seed; employment of soil, 
frame, and covers for the seed bed known to be free from contamination 
or made so by steaming or other satisfactory method of steiilizing; 
apphcation of all necessary measm-es to prevent infectious tobacco 
material from reaching the beds; avoiding careless use of tobacco in 
smoking or chewing when worldng about the beds. These precau¬ 
tionary measures apply particularly to wild fire and similar leaf-spot 
diseases and to mosaic. For black root rot and black shank the u&e of 
highly resistant varieties offem the best method of control. For root 
knot and Granville wnlt, crop rotation is the only method of control 
now available. Rotation also is an important step in preventing the 
development of mosaic in the field. 

Curing 

Air curing, pure and simple, gives satisfactory results only when the 
weather conditions are reasonably favorable. In periods of exces¬ 
sively wet weather, losses from pole sweat or house bum are to be ex¬ 
pected unless some form of artificial heat is used to reduce the humid¬ 
ity. There is great need of a cheap, effective method of introducing 
into the bam, air that has been previously conditioned. In the mean¬ 
time more general use should be made of charcoal fires on the floor of 
the bam as a means of preventing pole sweat. In flue curing an impor¬ 
tant forward step has been made in the introduction of fireproof bams 
constmcted of clay or concrete tile. The dwindling supply of wood 
for fuel is creating a need for more economical methods of obtaining 
the necessary heat for flue curing. Similarly, for fire curing it is be¬ 
coming increasingly difiBlcult to obtain an adequate supply of suitable 
hardwoods for fuel, and research is needed in the use of wood distill¬ 
ate or other substitutes for imparting the necessary flavor in the 
smoke curing. Scarcity of fuel often leads to insumcient firing or 
smoking durmg the curing. 

W. W. Garkeh, Bureau of Plant Industry. 
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T obacco Grading and The auction system of marketing to- 
Market News Promote bacco through which approximately 
Fairer Auction System 82 per cent of American tobacco is 

sold is the only large-scale system 
of marketing through which lots of identical quality sell at widely dif¬ 
ferent prices, on the same market, on the same day, under the same 
conditions, and to the same set of buyers. A lot of tobacco may be 
auctioned at a certain price and almobt immediately thereafter be re¬ 
sold for doul le or half the amount first offered. The vride spread in 
prices paid for lots of the same grade of tobacco on auction floors is 
due to several factors. One of the principd factors is the system of 
burring on the basis of average prices for private grades. Each buyer 
y ill purchase tobacco accordmg to several private grades. The buyer 
is not concerned with the price of individual lots but buys to make any 
grade average a certain price for the daj^’s purchase. If a buyer has an 
average of $20 per 100 poimds on a particular grade and secures cer¬ 
tain lots of that quality at $10, he can buy in other lots of the same 
quality at ana keep his average within kipulated limits. This un- 

desii*al>le feature of the auction system makes it impossible for farm¬ 
ers to determine the market value of any tobacco they may have for 
sale. In addition, each buyer mdicates the quality of his purchases 
by private grade marks and this further confuses farmers since they 
are unable to interpret correctly the grade synibols of all buyers. 

It is evident, therefore, that farmers require information on two sep¬ 
arate, but closely related, phases of tobacco marketing. They should 
know the grade of each lot and the average market price being paid for 
each grade. The first has been provided hy^ the United States stand¬ 
ard grades for tobacco and their application through the Federal- 
State tobacco-grading service. ^ The second can be supplied only by 
fumifching farmei*s prices at w'hich standard grades are actually sold. 
This is done through the niarket-new^s service on tobacco. 

Three distinct classes of tobacco are marketed by the auction sys¬ 
tem. These are known as flue cured, fire cured, and air cured, and in 
^pearance and use are as distinct as three lands of fruits or vegetables. 
These classes are subdivided into types. Each tobacco market is usu¬ 
ally organized for the sale of a particular type, and for this reason, 
market-news mfoimation from markets of one type is of no great 
value to farmers w'ho produce tobacco of another type. 

Necessary Bases of the Service 

Market-news seivice on tobacco, to be of benefit to farmers and the 
trade in general, must be based upon sales of individual types of to¬ 
bacco and average prices for the grades of a particular type must be 
determined by actually grading a large volume and calculating the 
average price for each grade. The tobacco market-news service of the 
department is based upon aU information that can be obtained and 
compiled for a type area. Only one tobacco market-news ofl&ce is es¬ 
tablished for a type, since the variation in price per grade on any mar¬ 
ket is almost as great as that between markets and also because the ex¬ 
pense of operating a tobacco market-news service would be needlessly 
increased by reporting each market separately. In some cases it has 
been possible to secure sufficient price information from one important 
market of the type, whereas for other types it has been practicable to 
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secure information from several markets and correlate il at one ne\\s 
office that issues reportb for the type. 

Thi’ee lands of reports are issued: Press reports, daily miineo:^raphed 
reports, and \\ eekly niimoogi*aphed reports. Press reports are released 
by telegraph to the press on the afternoon of each marketing day. 
These reports give average prices paid, on the day of dispatch, for 
certain ''key’’ grades; information as to the volume of sales for the 
market, or markets; and range in quality of the tobacco offered for 
sale. Daily tobacco market-news reports are mimeographed, at the 
local market-new’s office, on each marketing day. These are distrib¬ 
uted to farmers on auction floors and by mail. They are also sent to 
the agricultural press, agricultural leachers, county agents, ware¬ 
housemen, tobacco companies, and other persons interested in the to¬ 
bacco industry, who request that their names be placed on the mail¬ 
ing list. In daily reports, average prices, by grades, are given for the 
day as compared with averages lor the previous day, for the previous 
w'eek, and for the season to the end of the previous week. Information 
relating to individual markets and general price comments are also 
included in daily reports. State officials have cooperated by broad¬ 
casting over the radio information contained in either daily or press re¬ 
ports. Weekly reports are issued on Saturday from tobacco market- 
new’s offices for each type. The weekly reports give average prices per 
grade for the week, for the season to (fate and for the previous season. 
These reports also review the market conditions for the w’eek and give 
information on crop conditions, on stocks on hand by types, and on 
domestic and foreign conditions affecting the tobacco industry. 

Farmers can, by consulting the reports of the tobacco market-news 
service, keep thoroughly posted on current tobacco prices, bjr grades. 
Immediately following an auction sale, farmers have the privilege of 
rejecting the prices offered for any lots of tobacco, but heretofore they 
have had no definite information w'hich could be used as a guide in 
accepting or rejecting bids offered. The application of standard grades 
and the market-new^s service on tobacco provide the means for a more 
uniform and equitable system for marketing tobacco on auction 
floors. 

Frank B. Wilkinson, Bureau of Ag?icultural Econowics. 


T omato Variety Called A new variety of early tomato called 
Break o’ Day Succeeds Break o’ Day is the outstanding re¬ 
in Far Scattered Tests suit of a cross of NIarglobe on Mar- 

vana made in the greenhouses of the 
United States Department of Agriculture at Washington, D. C., in 
1923 by the late Fred J. Pritchard, formerly senior physiologist in the 
Division of Horticultural Crops and Diseases of the Bureau of Plant 
Industry. The new tomato is rapidly gaining favor as a marketing and 
shipping variety because of its earfiness and the large proportion of 
fancy fruits that it produces over a relatively long bearing season. 
It has been tested in commercial plantmgs in practically all of the 
tomato-growdng areas east of the Mississippi River from Maine to 
Florida, with a few scattered plantings reported westward to the 
Pacific coast. Mthough the results reported from these widely scat¬ 
tered tests have in most instances been remarkably successfuf, there 
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have been a few unfavorable reports, which are not surprising when 
any variety is tested over such a wide range of climatic, soil, and cul¬ 
tural conditions. The distinctive characters that would ^ve the 
variety outstanding merit in one environment might cause it to be 
considered inierior under another set of conditions. The Break o' Day 
has already been enthusiastically received in a large number of to- 
mato-giowing centers in which it has demonstrated its superior worth. 

Produces Good Quality Fruit Early 

The Break o' Day combines the earliness of the Marvana parent 
with the approximate fruit size, shape, and quality of the Marglobe 



riotRF 11^—Fruit of Break o' Daj tomato 

parent. It L at least 10 days earlier on the average than Marglobe, 
and although it produces fewer early fruits than either Marvana or 
Earliana, it prodtuces nearly as much early fruit by weight, and the 
fruit is superior to that of the other early rarieties in size, solidity, 
color, and flavor. (Fig. 139.) The vines of the Break o’ Day are small 
leaved and of an open, sprawling type which makes practically all the 
fruits visible to the picker without moving the foliage of the plant aside. 
In this respect Breako’ Day is very s imil ar to theMarvana parent, which 
has the Earliana vine type, although the Break o’ Day vines are larger 



WHAT*S NEW IN AGRICULTURE 


375 


Heavier foliage would no doubt give more protection to the fruit dur¬ 
ing very hot w eather. However, sparse small-leaved foliage seems to 
be associated with early flow ermg and earl}' setting of fruit, and since 
an early set of iruit is such an important "factor in an early variety, 
the shortcomings of the scanty foliage are probably outweighed by its 
advantages. 


Resists Diseases and has Long Bearing Season 

Break o’ Day is resistant to Fusaiium wilt of lines and to nailhead 
rust of fruits. It is also slightly resistant to blights, espe< ially Sep- 
toria leaf spot and early blight. In many field tests the Break 6’ Day 
and Marglobe were jiractically free from blo&som-cnd rot when other 
varieties growing beside them were badly affected by it, and the fruits 
were not so susceptible to cracking as were those of" most of the other 
varieties. It also withstood the prolonged hot dr}' weather of 1930 
better than other varieties. _ 

In }deld, Break o’ Day is superior to Earliana, for it not only 
produces approximately as much early frmt but on fertile soils usually 
continues to bear until killed by frost. Yields of 15 tons per acre w ere 
reported by several growers in the dry year 1930. Furthermore, the 
A'ines, which are well supported by an extensive root system, produce a 
large proportion of fruit of fancy sizes throughout the picking season, 
because of the habit of setting a uniform succession of fruits. 

Well-Ripened Fruits are Bright Scarlet 

On the department’s test plots where the Break o’ Day lines were 
grown while the variety was bemg developed, the fruits npened very 
evenly, passing successivelv durii^ the ripening process from a yellow 
green to yellow red, finally beco min g bright scarlet on the outside, 
^vith scarlet red internal color. However, durii^ the intense drought 
and heat of 1930, and the heat of 1931, some of the fruits failed to 
develop a good color, especially at the stem end, and some scalded. 
This diflBc^ty, however, was no more serious in Break o’ Day than in 
other early varieties. The failure to develop a satisfactory" color in 
the cases cited was probably due to the high temperatur^, rtinging 
from 90° to 108° F., which prevailed during the ripening period. The 
development of the red pigment of the tomato iruit is inhibited at 
temperatures above 86°. 

The imm ature fruits are a light shade of green throughout their 
development until they enter the ripening stages. In tomato-growing 
areas where the tomatoes are picked and packed in the mature-green 
stage, this may sometimes cause prematiu^ picking, as the frmts of 
most varieties pass from a darker to a lighter green shade as they 
approach maturity, and this change of color is used as a picking indi¬ 
cator. The mature^een stage of any tomato variety can readily be 
determined, however, by cutting the fruit transversely with a sharp 
knife. TlrTien the see^ are pushed aside without being cut, the fruits 
are mature green. The color changes in Break o’ Day fruits should be 
checked with this test until the picker k able to detect maturity from 
outward appearances, because tomato fniits picked before they reach 
the mature-green stage do not ripen well and therefore are of very 
inferior quahty and flavor. 
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Favorably Received by Growers and Shippers in Many States 

-.\Jthough the merits and limitations of a new variety can not be 
definitely determined until after it has been widely grown for a number 
of years, the results obtained thus far with Break o' Day indicate that 
it "will occupy a position of considerable importance among early 
varieties of tomatoes. 

The Department of Agriculture has placed Break o' Day seed with 
commercial seed grow’ei*s to enable them to produce a seed crop for the 
seed trade. It has also placed seed samples with seedsmen for use in 
their trial grounds. Therefore an ample supply of seed should be 
available for the crop season of 1932. 

William S. Porte, Bureau oj Plant Industry. 

T rail Builder Developed The largest single job confronting 
For Use in Constructing the Forest Service in the North- 
National Forest Roads w^est is protecting the national 

forests from fire. Successful sup¬ 
pression of fires requires getting men, equipment, and supplies to the 
fire in a short time. While some fires occur within striking distance 

of roads and trails, 
lightning, one of the 
w’orst foes of western 
w’oods, often starts 
fires in inaccessible 
places. To reach 
these fires before they 
^read is the problem. 
Every minute counts, 
and more roads and 
trails are a vital ne¬ 
cessity. 

To complete the 
protective and ad¬ 
ministrative road 
system within the na¬ 
tional forests some 31,- 
000 miles of road must 
be built or brought 
up to a higher standard. This involves the expenditure of some 
$60,000,000, and no small amount could be saved if machineiy were 
devised to handle material at costs comparable to those for highway 
construction. (Fig. 140.) 

Constniction for public travel of low-standard pioneer roads with a 
width of from 10 to 12 feet is declining. Modem trucks and auto- 
mobfies have supplanted old types of transportation. Present travel 
on highways demands a greater width than that of the pioneer road 
built to accommodate 2-way traffic. 

Decline in low-standard roads has made manufacturers reluctant to 
invest funds in experimentation on machines for building them. Profits 
are much greater from producing machineiy for handling the rela¬ 
tively large volume of material used in building the modern highw^ay. 
Therefore, forest engineers had to undertake to solve their owm prob¬ 
lems. 



FhiLRE 140—The “trail builder’* at tv oik on tho St. Joe River 
fures^road Job, Idaho 
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Necessity for Special Machinery 

Uiie of ordinary high\vay-exoavation macliinoiy requires a roadbed 
much \rider than the road necessaiy for fore«t"use, and the cost of 
this \rider road])ed, even when built \vith machinery, is more than the 
cost of a narrow road built largely by hand. This was the situation 
confronting Forest Service engineers when they sought machinery to 
build forest-development roads. 

Formerly it was necessary to build by hand labor a trail not less 
that 6 feet wide to accommodate the small tractors and graders wliich 
built the balance of the road. This preliminaiy hand-built trail cost 
more than completing the road. Elimination of this handwork was a 
big part of the problem. 

There was on the market a so-called ‘'back filler,” a large blade.in¬ 
stalled in front of a tractor and used for pusliing dirt back into exca¬ 
vated trenches. With this machine as a base, experiments were car- 



Figure 141.—The trail builder 

ried on with various blades to determine which one woidd give the 
best cutting capacity, with a proper angle and a suitable lifting mech¬ 
anism, the whole to be attached to a tractor ot the proper size. (Fig. 
141.) 

Earlier experiments were made with small-sized tractors, but ex¬ 
perience indicates that medium-sized tractors are best adapted for the 
work. The new machine is called a “trail builder,” as it is used 
to build the original trail to a width of 8 or 9 feet, which is sufficient to 
accommodate tractors and graders which complete the road. The 
trail builder also grubs out small trees and brush. Its use has reduced 
the cost of forest-road construction almost 50 per cent. 

The trail builder, as now developed for work in Montana and north¬ 
ern Idaho, was built by a Pacific-coast firm in conformity •with plans 
and specifications submitted by the Forest Service, and is an attempt 
to correct weaknesses in previous models. Undoubtedly further prog¬ 
ress will be made in perfecting the machine. 

Fred E. Thieme, Fo/esf Service, 


878 


yearbook of agriculture, 1932 

T rench Silos, Provided A trench silo is merely a large trench 
With Drainage, Are a dug^ in the ground %vith the ends on 
Success in Humid Areas an incline so that a team or tractor 
, ^ can he driven through and prac¬ 

tically all the vork of con-^truction done by powr. The 'walls are fin¬ 
ished smooth and nearly peipendieular vith a spade. The vddth, 
length, and depth are varied according to the location or to the number 
of cattle to be fed. The idea of the trench silo is not new, since 
tins type is nierely a modified form of the pit silo. The construction 
of a trench silo, however, has the advantage of allowing all the exca- 
A-ating to be done Arithout hoisting and does away "with the necessity 
of materials for walls and of skilled labor for construction. These 
economies practically put a sUo within the reach of any man who has 
time to dig one. 

In parts of the West where there is little rainfall, trench silos have 
been used for a number of years, but they have found little favor in 
the East, where the winter rainfall is heavy. What is believed to bo 
trench silo east of the Mississippi River was dug at the 
McNeill Experiment Station, McNeill, Miss., in 1926, alter three stave 
silos had been blow n dowm by winds of gale force. A pit 8 feet deep, 
dug several years before, led the writer to believe that there would be 
no trouble from casing w alls and no serious danger of seepage, but 
there 'v\’as doubt regarding the success of a trench silo in a region where 
me rainfall averages above 60 inches annually and is heavy in winter. 
Howrever, a trial w^as considered worth while. 

Need for Drainage Is Evident 

^st trench silo diig wras 10 feet deep, 10 feet wide, and 75 feet 
ground in w^hich it was dug wras practically level. The silo 
was filled in October -with sorghum silage cut to a length of about one- 
half inch "with an ordinary blow’er cutter having only one joint of ver- 
tical pipe. (Fig, 142.) The silage was kept w^eu tramped dowm, espe¬ 
cially along the side w'alls. When the sUo w^as heaping full above the 
^oimd it w as covered with about 6 inches of pasture clippings to keep 
the dirt from sifting through on the silage, and a team and slip scraper 
w’ere then used to add a layer of about 4 inches of dirt. The dirt was 
wet down to make it pack and a caterpillar tractor w^as run over it at 
intervals of several days. The dirt next to the side w’aUs w''as kept 
tramped dowm to make it follow the silage as it settled. 

This silo w as opened for feeding the last of December. Feeding was 
started from one end and a narrow” section of the silage was fed out 
{Torn top to bottom, only enough being opened up at a time to last 
about two days. About 2 feet of water had accumulated in the bottom 
of the suo and this W”as pumped off. As w^ater accumulated from rain¬ 
fall during the winter it "was pumped off or dipped out. Practically no 
^age ‘w”as lost Jrom spoilage. It had a bright color and good aroma 
immediately underneath the dirt cover, even on the end slopes wrhere 
the depth w”as less than 1 loot. 

Anomer silo was dug in 1927 in a location where a strong seep de¬ 
veloped. At the time this silo was opened there w^as about 5 feet of 
'w'ater in the bottom. This w’ater had to be pumped out every other 
day m order to feed out to the bottom of the silo, an operation which 
proved to be expensive. One or tw^o feet of the silage in the bottom 
became w^ater-logged and rank-smelling, but W”hen fed with cottonseed 
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meal it \\as not refused by cattle although the seepage of such Lirtze 
quantities of \\ ater through it had probably caused a considerable loss 
of nutrients. This silo ^\as again used siiccesslully in 192S but \\ith 
the some tiouble from A\ater. 

Choice of Location Important 

In 1929 a third silo ^yas dug in what was considered an ideal location. 
The main part of the silo w as in f ah’ly level land but one end opened into 
a deep ravine. (Fig. 143.) Drainage was provided by gravity through 
a short ditch. This silo was dug \\ith a tractor pidling three shp 
scrapers, and most of the earth was moved on the level or do\\ nhill into 
the ravine Three men and the tractor dug this silo to a capacity of 



Fitrt EE 142 —Filling tbe original tiench silo at the McNeill Expenment Station 


130 tons in four days, mth no exjjense of construction except for trac¬ 
tor and man labor. The water in the bottom of this silo has been 
drained as fast as it has accumulated, causing no trouble or expense 
whatever. The quality of the silage has been as good as any ever seen 
by the writer, the aroma being particTdarly mild. Cattle have eaten 
it greedily at all times without the addition of cottonseed meal. 

As the location of the firs^ two silos was such that they coxild not he 
drained by gravity, handling the water accumulating in them pre¬ 
sented a problem until the very simjjle expedient of boring a hole in 
the bottom and letting the water drain off into the water table below 
was tried. An ordinary curb well auger was used to boie 23 feet to 
strike sand under the second trench silo, the drainage of which was 
particularly poor. The water was then turned into this well through 
a pipe with a strainer on the end. This took care of seepage water in 
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the silo where it had previously been necessary to pump every other 
day. When mud was allow ed to wash into the w ell the drainage was 
stopped up but could be restored by jabbing with a pipe. The wniter 
contmued to use this sUo but it w^as not so satisfactory as either of the 

other two. . , , -it. 

As the original silo, in a level location, had some seepage m addition 
to the dhect rainfall, a well was bored (fig. 144) in the bottom of it to a 
depth of 15 feet to strike sand. This well handled the w^ater without 
further trouble. Such drainage will solve the wrater problem in loca¬ 
tions w^here the w^ater table does not rise above the bottom of the silo. 
The selection of a properly drained site near the fields w here the silage 

is produced may be a 
more important con¬ 
sideration than near¬ 
ness to the barn. This 
is particularly true in 
the South where bam 
shelter is not neces¬ 
sary for cattle. Dairy 
cattle may have their 
concentrated feed 
w^hile being milked 
and then can be 
turned out to go to 
their roughage. This 
plan saves the labor of 
hauling the roughage 
to the bain. 

Stu'face drainage is 
easily accomplished 
by ditches, and with 
bottom drainage pro¬ 
vided for there ap¬ 
pears to be no good 
reason for building a 
roof over the trench 
silo. This would be 
expensive and would 
be in the way of both 
filling and feeding. 
The^ direct rainfall 
seeping through^ the 
silage may cause a slight loss of nutrients but it wdll keep the silage 
moist and in good condition. !Many above-ground silos are erected 
without roofs, the silage taking up all the direct rainfall. 



Figlre 143 —Trent h silo of 130 tons tapaciU dug bv three men w ith 
tractor in four dajs. Ditch for gravity drainage is in left fore¬ 
ground 


Small Cost in Proportion to Capacity 

The only serious objection commonly advanced against the trench 
silo is the accumulation of water, but this objection has now been over¬ 
come.^ There are many advantages, particularly the economy of con¬ 
struction. A trench silo may be dug at odd times. No mateiials need 
be purchased and no skfilea labor is required for construction. The 
trench silos described w^ere^ constructed at a cost of 58 cents per ton 
capacity, wbich w^as materially less than for other forms of silo con- 
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struction. With proper care in filling anJ tamping along the side 
\\ alls, no appreciable spoilage occurs in the trench silo. Less expensive 
machinery is required lor filling this tj'pe, as ihe cut silage does not 
have to be elevated by pover but can drop into the silo by gravity. 
The silage is also easi¬ 
ly removed ; if desired, 
a carrier may be in¬ 
stalled, as illustrated 
in Figure 144. The 
siloisstoim-proof and 
can not rot down. In 
six years' use the only 
cost for maintenance 
has been to clean out 
the bottom before fill¬ 
ing. No serious cav¬ 
ing has occurred, and 
any slight caving is 
not a real depreciation 
since the silo is slight¬ 
ly larger after the fal¬ 
len dirt has been 
cleaned out. 

li silage-cutting 
machinery is avail¬ 
able at moderate cost 
in the neighborhood, 
trench silos can be 
dug and used success¬ 
fully for herds as 
small as five or six 
cows and have been 
operated with success 
for one coiv. ^ The 
growing popularity of 
the trench silo has 
been almost spectacu¬ 
lar. Several hundred 
trench silos have gone 
into use in Mississippi 
alone in the last three yearn and one county in Tennessee reports 50 
dug in one vear. No f ailm-es have been reported w here proper irainage 
was provicfed. 

S. W, Greene, Bureau oj Animal Ind^^try, 



Fioirl 144 - 


•Trench “ilo ^sith \^ellbonng outht in foreground. 
Feed c wkrand tnck aio in background 


T uberculosis Becomes Fowl or avian tuberculosis is be- 
a Serious Menace to coming a serious menace to poultry 
the Poultry Industry raising, particularly in the Middle 

Western States. Sui^’eys made in 
1927 indicated that tuberculosis was present in poultry flocks in more 
than 500 counties in these States. The badly infected areas have now 
extended imtil they embrace at least 750 counties, causing an enormous 

100446^—32 - 25 
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loss of poultry, us wall as of s\\ino, which also are very susceptible to 
the foyl type of tuberculosis. Since disease in a flock increases the 
cost of production, sometimes to a point greater than the selling price 
of the product, it is imperative that all imnecessary losses be checked 
in order to save the industry from serious loss. As a means to this end 
Congress, in 1931, increased the tuberculosis-eradication fund so that 
more attention could be given to the eradication of fowl tuberculosis. 

Plans for this effort \\ ere soon promulgated by representatives of the 
various poultry interests and by State and Federal livestock officials. 
These plans provide for cooperation between State and Federal live¬ 
stock officials and all branches of the poultry industry. One phase of 
the plans provides that the work be conducted in restricted areas, 
where an emploj^ee of the State or Federal Department of Agriculture 
can visit each flock and demonstrate to the owmer the presence or ab¬ 
sence of tuberculosis by clinical inspection, tuberculin testing, orpost- 
nioitem examination. 

Disease Spreads in Various Ways 

The disease is spread from flock to flock by the exchange of infected 
fowls which, hov’ever, may appear to be in perfect health. It may 
also be earned on shoes or grain sacks from infected pens. It does not 
appear that the disease is spread to any great extent by such birds as 
the English sparro'w. The pigeon, however, is a carrier as it is sus- 
cejjtible to tliis type of infection. There seems to be but little danger 
of incubator chicks spreading infection, because infected eggs seldom 
hatch, ^Yhen they do hatch, the chicks usually die within a few days. 
In view of these facts it is very important that breeding stock be pur¬ 
chased only from flocks knowm to be free from tuberculosis or that 
eggs be purchased and the stock raised imder carefully guarded 
conditions. 


New Groimd Desirable for New Flocks 

It is advisable to raise new” flocks on clean grounds and to dispose 
of the entne flo<*k at the end of the laying season or w”hen the birds are 
about 18 months of age. Sanitation is important since tho tubercle 
bacilli may live in protected places for a year or more. Disinfectants 
may be used to advantage on poultry houses and equipment, but it is 
not practicable to attempt to disinfect the groimd over wdiich the 
poultry range. Eims and pens should be plowed up and planted to 
some green crop w”henever possible. An approved type of poultry 
house makes it easier to combat the disease. These recommenda¬ 
tions, w'hen follow'ed, wdll greatly reduce and eventually eradicate 
tuberculosis and also many other diseases. 

Symptoms of the Disease 

Flock owners should acquaint themselves with the symptoms of this 
disease so that it may be detected before extensive infection in the flock 
has occurred.’ The most common symptoms of fowl tuberculosis are 
ravenous appetite, general emaciation, extreme w”eakness, swollen 
joints, and pale wattles and comb. A diagnosis may be made by 
applying the tuberculin test w”hich, how^ever, should be done hy a 
competent veterinarian. The lesions commonly found are yellowish 
white nodules (tubercles) in the liver, spleen, and intestinal wall. 
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The {size of the lesions ranges fiom that of a small grain of sand to 
that of a hazelnut. 

^ During the labt fiscal Tear, the veterinarians engaged in the eradica¬ 
tion of bovine tiibeiciilosis inspected, as an adjunct to that work, 
approximately 21,01)0,000 fowls and found approximately 9,000 flocks 
infected 'snth tul>erculosis. Whenever an infe<‘ted flock is located by 
these field veteiinaiians the omier is informed of how to eradicate the 
disease. The percentage of infected swine has been very materially 
reduced in many sections, a result which indicates that the farmers 
are follo%\ing these suggestions. 

Information Methods Used 

Information on fowl tuberculosis and its eradication is being dis- 
semmated t^'ough the press and local publications and by posters and 
exhibits. Figm*e 145 illustrates a part of an exhibit used in spreading 



Figire 145—Part of nn u«ed to show the organs of a fo-wl tUit are mo^t common^v 

affected \\ith tuhLrculo^’is An automitic hjlitiiw; doMre ^ normal h'^n, 

at left, and then, by internal illumination, the e\idenee of d i>o in th» "imi f > \ 1 


information on fowl tubercidosis. The exhibit is electrically equipped 
so that it showb an apparently normal bird, and then, after a flash, 
the same bud with diseased "organs clearly visible in their natm*al 
position. 

The department also has a 2-reel motion pictiue entitled ^^TB or 
not TB,'^ which deals with tuberculosis in poultry and s^ine. This 
pictui’e is available for educational work and may be boiTowed for 
such a puipose through the Office of Motion Pictiues of the depart¬ 
ment. 

Eluer Lash, Bxutan of Animal Indu-stnj, 


T urnips converted into Many new foods have been sug- 
Appetizing Sauerkraut in gested for the American table, 
the Same Way as Cabbage and now comes turnip sauerkraut 

to take its place on the menu. 
Turnips are converted into an appetizing dish by the same methods of 
fermentation that are used in making cabbage sauerkraut. The wide- 
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spread use of turnips as a fall forage crop on the fann insui*es a constant 
source of supply ^nthout the extra labor of planting a special crop. 

It has been found through experiinentation that a very good sauer¬ 
kraut can be made from medium-sized puriile-top turnips.^ They 
should be firm, sivect, and juicy, because the proper fermentation and 
resultant flavor depend upon these factors. As turnips which have a 
woody or pithy flesh are low in sugar content, and possess a strong 
flav(»r or odor, they are not deshable for sauerkraut. 

Method of Preparation 

The tops and roots are removed, and the fleshy inaterial is either 
shredded or ground in order that the juice may be extracted fmm the 
plant cells and the sugar subsequently converted into lactic acid. The 
shredded or gi’ound material is mixed and salted at the rate of 4 
ounces of salt to 10 pounds of turnips. The mixtme is then packed 
in stone jars, weighted do^\Ti, and allowed to ferment. 

The sauerln'aut may also be packed in glass fruit j ars for fermentation, 
but the lids must reniain loose for the first thi'ee or four days in order 
to allow the gas formed in the early part of the fermentation to escape. 
After the evolution of gas has ceased, the lids are tightened, and the 
fermentation is allow ca to proceed to completion, umich vrm require 
from three to four weeks. 

Turnip sauerkiuut may be stored at a low temperature for a con¬ 
siderable time, or it may" be canned according to the method outlined 
in Farmers^ Bulletin No. 1438, flaking Fermented Pickles. Turnip 
sauerkraut possesses a sharp lactic flavor closely^ resembling that of 
good cabbage sauerkraut. Slost of the characteristic turnip flavor is 
lost dui'ing the fermentation, 

Hakry E. Goreslixe, Bureau of Chemistry and Soils. 


T urpentine and Rosin Spirits of tuipentine, oil of turpen- 
Supply Essentials for tine, or as more generally known. 
Numerous Industries tm*pentine or simply is 

usually to be found in every coun¬ 
try and town home. It is put to a himdred or more uses. Ai’ound the 
fai-m home it is ever ready, safe, and useful, either alone or mixed with 
other ingredients, as a liniment for people or domestic animals. 
Stokes’ liniment (white liniment), for example, is an emulsion contain¬ 
ing 40 per cent turpentine oil, 8 per cent acetic acid, 1.6 per cent lemon 
oil, and about oO per cent water emulsifled with the aid of eggs. 
Other liniments contain tui'pentine oil, ammonia, and camphor as the 
principal ingredients. In nuxtiu'es with mutton tallow or olive oil and 

S um camphor, turpentine finds a deservedly wide use as what the 
^ octor calls a “rubefacient” to be rubbed on the chest and throat. It 
is a convenient article with which to remove greases and fresh paint 
from clothing, ^ It is also used in wuping up and polishing floors, wood¬ 
work, and furniture, as a repellent for moths and vemiia, and to clean 
porcelain ware and glass. 

About 90 per cent of the turpentine produced in this coimtry is used 
in "paints and varnishes. The paint and varnish maker uses it for 
bringing his ready-to-use paints and varnishes to the right consistency 
and to hold in solution some of the ingredients. The master painter 
prefers it for mixing and thinning the paint which he puts on houses 
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and other buildings. The fui’nitiire maker is also a lai’ge user of tui'- 
pentine. The makers of wax polishes lor shoes, floors, and furniture 
are the next largest users of tiu'pentine. Ther use more than 500,000 
gallons annuallr as it is a good soi\ ent for the \vax they use and it gives 
a smooth product which has the proper consistency, dries at the proper 
rate, and has a clean pleasant od(>r. Sealing waxes and plastics, chemi¬ 
cals and pharmaceutical prepai*ations, oils and greases, and printing 
inks are other i)roducts in which thous^ands of gallons of tinpentine 
are used, and minor uses consume a total of more than 60,000 gallons 
annually. ^ 

The individiiars use of rosin perhaps more indirect but none the 
less real. The paper maker uses nearly 400,000 barrels (500 pounds 
gross) of rosin annually in sizing papers of all kinds in order that the 
newspaper will not tear; that goods ^\Tapped in paper may not be so 
easily spoiled by becoming wet; and that the ink may not spread over 
the writing paper. About 300,000 barrels of rosin are used each year 
in making varmsh. Many high-priced varnishes contain a large per¬ 
centage of rosin or rosin compounds. Because of the insufficient 
supply of fossil resins (nature’s modified and dmable rosins) varnishes 
would cost much more were it not for ample supplies of rosin. Eosin- 
tung oil or rosin-ester-tung oil varnishes are among those in greatest 
demand. 

Soap makers iise annually about 225,000 ban‘els of rosin, some of it 
m high-grade toilet soaps, to v hich it gives certain desirable character¬ 
istics. ^ The fact that rosin makes a good laundry soap helps to keep 
the price of such soaps stable, when the cost of fats, oils, and greases 
would at times raise the price. 

Paper making, varnish manufacture, and soap production, the three 
chief industries in which rosin is used, probably absorb about 90 per 
cent of the rosin made. There are, however, a number of other indus¬ 
tries which consume many thousand barrels of this commodity. Lino¬ 
leum making takes about 45,000 barrels; rosin oils and axle greases 
take 65,000 barrels; sealing waxes, pitches, and plastics need 40,000 
barrels; foundries take 30,000 barrels in making cores and molds for 
castings of all kinds; printing inks take 15,000 barrels to give body to 
the inks; and 25,000 barrels or more are used for various minor purposes 
such as solder flux, battery seals, cable insulation, roofing, water¬ 
proofing compounds, asphalt emulsions, cellar cement, and paint 
driers. Kosin is also one of the ingredients of dehairing soap^s used on 
the carcasses of ho^ after the bulk of hair has been taken off, in order 
to take off the fine Lair not removed in scalding. 

Thus do turpentine and rosin, coproducts of the southern plantations 
and forests, supply essential raw materials for many important indus¬ 
tries, and contribute to the individual well-being and comfort of 
citizens. 

F. P. Yeitch, and TT. C. Smith, 

Bureau of Chemisfty and Soih. 

T urpentine Operators a new national forest in Florida, 
to Have Benefit of the Osceola, has recently been ac- 
Forestry Demonstration quired by the United States pri¬ 
marily to demonstrate the correct 
handling of a comparatively large area "of longleaf and slash pine land 
for the continuous producUou of turpentine, saw timber, and other 
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forest products. This forest -ftTll evcntxially contain 145,000 acres of 
Government land. Its soiitli boundary ext('nds 15 miles along the 
main road between Lake City and Jacksonville; its north edge borders 
the Okeefonokee S\\ amp. 

Slightly over two-thii'da of the area consists of pme flatwooda from 
which the original stand of longleaf and slash i)ine has been cut. In 
general, there is good reproduction of both longleaf and slash pine, the 
latter predominuting. On a large part of the area there are good stands 
of poles and older trees just approaching the size for tmirentining. 
There are also decadent older trees which have been tur])enlined. 

Numerous swamps are scattered throughout the pinelands, one large 
swamp covering about 10,000 acres. These contain a mixed stand of 
cypress and hardwoods, such as gum and bay. The best trees have 
been cut, but there remain some good stands of timber merchantable 
for ties and saw logs. 

The unit was put under administration in December, 1929, after the 
Government had acquired 93,000_ acres. Fortunately the area had 
been under cooperative fire protection v ith the State of Florida which 
had erected two towers and a telephone lino upon it. These improve¬ 
ments were purchased fronr the State, and have been supplemented 
by fire lines and roads for fire-control puii)ORes. During the fire season 
the forest is manned by the necessaiy lookouts and firemen, and in 
1930 lire losses vrere hold to 1.47 per cent of Govenmient land burned 
over. 

Inventory Made of Resources 

An inventory of the resources of the Osceola National Forest has 
been made and a plan for management of the timber is nearing com¬ 
pletion. The forest will be managed primarily for production of naval 
stores on a sustained-yield basis. Timber operations in the pine stands 
are now confined to complethig the turiJent initig of older trees already 

S ed and the salvaging of worked-out tunber. (hipping of roimd 
er will begin within five yearn and as the growing stock is biidt 
up, the anmial harv<>sting of naval stores will l)0 increased until the 
forest comes into full production, in tho coni’so of the next 10 or 15 
yearn. In the meantime, tho disposal of huge ovennutnro cypress for 
saw logs and some of tho younger trees for railroad ties will yield a 
good I'eveniie. Alanag<‘nu'int of the swaiuiis w ill insure such products 
in tho future. 

A record of costs has been k<*ptto dclcrmiiu* the financial success of 
this project. Tho capital investment when ])nr(*hases ajid improve¬ 
ments have been comploted will amount to about $85t),00t). Tho 
books show n<»t only tho investments, but the operating exponst's, 
depreciation, and income. The forest will he developed according to 
sound forestry and business principles wilh tl\o idea of showing not 
only how such an area can be brought into fidl production and kept 
there, but also whether it is profitable to do so. 

Eecently nearly 1,000 acres of round timber has been purchased on 
which the Forest Sei’vice will concentrate its major work in naval- 
stores research. Good practices developed here by laboratory metiiods 
and applied on the forest on a commei'cial scale will help to solve the 
problems of the naval-stores industry. 

Joseph C. Kimchhh, Service . 
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V EGETABLE Growing Finds In the \\ostem part of the oon- 
Favorable Conditions in tral Great Plains area and in 
Some Great Plains Valleys Iho intermountain yalloys im¬ 
mediately to the westward are 
found numerous lo(*ations ranging in altitude from 4,000 to more than 
10,000 feet where conditions are almost ideal for raising such vegetable 
crops as lettuce, cauliflow or, peas, beans, and potatoes. To the north¬ 
ward, sunilar conditions are found at increasingly lover altitudes, 
where soil, water, and local climatic conditions are favorable. Such 
areas aie usually protected mountain valleys, although often the 
mountainsides themselves provide suitable conditions. 

Head Lettuce 

The chief expansion in the culture of lettuce, cauliflower, and peas 
has taken place in Colorado, where a considerable industry has devel¬ 
oped in the San Luis Valley, near Del Monte, near Avon,^ and in 
similar sections. The head-lettuce industry had its origin in 1918, 
when one farmer raised 10 acres of head lettuce as a crop following 
potatoes. From this small beginning the industry rapidly de\ eloped 
until in 1926 and 1927 o\er 13,000 acres of head lettuce W'as raised. 
It was duiing this period that the industry cx]:)anded into Wyommg, 
w’hero a considerable head-lcttuce industry sprang up near Laramie. 
Two years of partial crop failure and unfortunate marketing experi¬ 
ences were responsible for the decline of this particular venture. 

The lise of the industry in C^olorado is interesting in tha t it is typical 
of similar developments of the past in almost every branch of agricul¬ 
ture. Following the discovery that head lettuce could be so easily and 

g rofitably growm, niany farmers undertook its cult ure. Most of them 
ad never raised any crop other than potatoes and knew little or noth¬ 
ing of the cultural requirements of head lettuce, nor did they have the 
necessary equipment or marketing facilities. Under such conditions 
it WHS ine\itablo tha t many shoxfld fail in their earlier attempts. Over- 
prodiiction of lettuce, inferior in quality, together with keen competi¬ 
tion from California, Idaho, Washington, and other States thatmarket 
their crop at the same time, all combined to eluninato the inexpexi- 
oncod growers and those who had taken up the enterprise as a specu¬ 
lation. 

At the present time head lettuce and the other crops named arc 
largely raised as a \>nrt of a i^eiioral crop rotation. Wlion now land is 
to bo brought under cultivation it is firnt cleared of aspen or sagebrush, 
plowed, and a crop of potatoes raised the fii*st year. Those may be 
followed by head lettuce or by one of the other crops. The more pro¬ 
gressive growois include alfalfa or swHctclover in the rotation. The 
former is generally preferred, since it furnishes feed for livestock and 
the later ^owth may be turned under as green manure. 

Practically no commercial fertilizci’s except phosphoxus caiiiex's are 
used. It is sometimes applied to land showing a max'lced deficiency. 
When available, manure from a feed lot is the most oonamonly used 
fertilizer. 

Soils selected for head lettuce are usually dark, rich, and loamy. 
They arc most often found w^here aspen has lieeix cleared. They contain 
considerable organic matter in the form of leaf mold, but this is rapidly 
exhausted under cultivation and must be replaced. Lighter typos of 



388 


YEARBOOK OF AGRICULTURE, 1932 


soil are sometimes loimd satisfactory but arc generally considered tbe 
cause of tipbum. T\liere curly fall freezes are likely to occur, land 
with, a slight slope is preferred to the level land of the \ alley floor. 

N(nv Y"ork (also kno^^ ti as Wonderful, l^os Angeles Market, Iceberg, 
etc.), is the most popular variety of lettuce gro\Mi. Iceberg is some¬ 
times planted as a variety that is more likely to mature satisfactory 
heads during Avarju weather. The true Iceberg, however, is not as 
popular on the market as the New York type. 

Vraclicallv all of the head lettuce is raised under ii'iigation. This 
may be of tlie surface, subsurface, or semisubirrigation type. Surface^ 
irrigation by means of furrows is by far the most satisfactory. In 
certain localities, as in the San Luis Valley, the water table is nut urally 
high and subirrigation is practiced. This is accomplished by means of 
a Targe ditch surrounding or running through the field, raising the 
natural water table to w'ithiu reach of the roots. In the semisubirriga¬ 
tion type the water table is raised as far as possible by means of sub- 
irrigation and the irrigation is completed by fiiiTow surface watering. 

Cauliflower 

(^luhflower succeeds w^ell at elevations of froin 4,000 to 5,000 feet 
above sea level. At higher elevations the eohl nights and often cool 
days retard its gr<n\ th. 

For its best development, cauliflower requires a somewdxat heavier 
type of sod than lettuce. It also requires a high percentage of oiganie 
matter, and applications of 20 tons or more of manure per a<*re are 
common. 

Most of the cauliflower growm is of the Sno\rbaU typo. The Colo¬ 
rado Agricultural College in its trials conducted at Fort Collins foimd 
the Improved Self-Pro tec ting Snowball to be a very sa tisfactory strain. 

Cauliflower requires a great deal more w^ater than lettuce; its cull ure, 
therefore, is limited to localities where water is plentiful at all times. 
Any shortage of w a ter, especially wiiile the plants are nearing maturity, 
is almost certain to result in a poor crop. 

The exact extent of the caulillow or industry in this region is difTicult 
to determine. <\ir-lot shipments froju (\)lorado totaled 411 cars in 
1927 and 843 oars in 192S.® Probably the more important shipping 
points have not greatly changed since 1925, when Denver, JMosita, 
rueblo, and San A<*acio w^re the four most important. 

Peas 

Peas are the last of this group of cro])s gi’owm extensively in this 
section. Heu’e the climatic, w^ater, and soil conditions seem especially 
favorable. The quality of peas is excellent because of the I'oiatively 
cool weather found at these altitudes, which retards the convemion of 
sugam to starches. Marketing is also made easier; in that the pods 
may be left longer on the vines without injury after they attain edible 
maturity. 

Considerable interest has been manifested in the production of peas 
for canning. At the present time, however, the most popular variety 
grown is the Dw’^arf Telephone or similar types. As this variety has 
rather large peas, and the public has been educated to associate small- 


♦ r. S. Deparfment of AgritulUire, StatisluMl liulloUii No.:«}. 
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ness of size \\ith high quality, the eanners hesitate to try to overcome 
this long-established prejudice. Conditions aro exceptionally favor¬ 
able, howe\er, for grovdng peas for seed for those growers who are 
willing to plant improved strains and to give adequate attention to 
roguing ofT-type vines. ^ 

in 1925 the car-lot shipments of green peas from Colorado totaled 35. 
In 1927 shipments had increased to 149 carloads, and 348 carloads 
were shipped in 1928. These increases indicate a rather rapid develop¬ 
ment of the industry. 

Dry Beans, Potatoes, and Seed Peas 

The development of the high-altitude vegetable-growing industry in 
Wyoming is somewhat typical of what has taken place in other States 
of the central Great Plains area and the Intermoimtain region. While 
a diversity of crops is produced in small quantities, the main develop¬ 
ment has been in the raising of dry beans, potatoes, and to a lesser 
extent seed peas. 

The Pinto and Groat Northern varieties of beans are raised under 
dry-land conditions on the Plains at altitudes aroimd 6,000 feet. In 
the Big Horn Basin region considerable acreage is devoted to raising 
the Great Northern variety of bean imder irrigation. Here, too, are 
raised some 10 varieties of peas and from 10 to 15 varieties of beans for 
seed. Some bean and pea seed is also raised in the Converse County 
area. 

The bean industry has expanded from the production of 4,712 
bushelsin 1919 to a production of 726,000 bushels in 1930. Freedomof 
the crop from anthracnose has interested eastern seed companies in the 
possibility of secuiing their bean seed from this region. 

The Bhss Triumph is the principal variety of potato grown in 
Wyoming, and probably accounts for 75 per cent of the total acreage, 
of which the remainder is mostly devoted to Irish Cobbler. Mxich of 
this acreage is used in raising certified seed, Laramie, Goshen, Platte, 
Niobrai-a, and Coiivei^se Counties leading in its production.^ In 1930 
there were 2,300 carloads of potatoes sliipped from Wyoming. It is 
estimated that of this numl)er approximately 400 cars were shipped as 
certified stock. ^ All potatoes J‘aised for seed purposes are grown under 
dry-land conditions, w^hile the commercial table slock is largely grown 
under inigation. It seems likely that fiit are expansion of the industry 
will be largely in the production of certified seed for the more southerly 
potato-producing areas. 

M. P. Babb, Bureau of Plant Industry, 


V EGETABLE Standardization For many yearn there has been 
and Variety Description great confusion about just what 
Project is in Progress characteristics a certain variety 

of vegetable should possess. 
There has been no authentic standai’d wdiich seedsmen could use as a 
guide in producing seed stoefa and which a gi*ow^er or dealer coiild use 
as a basis for his conception of a variety. Ample evidence of this lack 
of agreement and of the absence of such standards is the many diffoi- 
ently appeai’ing products that gi'owei-s obtain, all under the same 
varietal name. \ egotable growTi*s, canuei*s, ana seedsmen have long 
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recognized the need of definite standards and adequate descriptions of 
the most important a arieties; they have further recog]^ed that only 
after such standards have been established can uniformity be expected 
in the olFeiings of seed in the trade. 

Active work upon a standai'dizalion and a arietal description jiroject 
w as begun in 1929 by the Dmsion of Horticultural Crops and Diseases 
of the Bureau of Plant Industry. 

In order to establish a standard that will be \iseful all OA'cr the 
country, it is necessaiy to work on a nation-wide scale in as nuuiy of 
the importmt vegetable-producing regions of the countiy as posable. 
The varieties for which standards are to be established are being 
groAvn over_ a wide range of conditions, so that their behavior and 
characteristics can be determined in different locations. Precautions 
haA^e been taken to prevent local or pi'ovincial opinions taking the 
place of broad national viewpoints. From the fii’st, all workers in¬ 
volved in this project have kept in contact with the industries they are 
tiying to sen*e. The opinions of various qualified vegetable gi-owcrs, 
caimei's, seedsmen, and expciiment^tation woikem in many different 
parts of the countiy are being utilized, and the final results are in¬ 
tended to show as accurate a cross section of the counity’s opinion as 
it is possible to obtain. 

Nineteen Experiment Stations Cooperating 

The cooperation of 19 State experiment stations, scattered from 
Canada to the Gulf and from the Atlantic to the Pacific, has so far 
been enlisted in this project. The State workers have contributed 
gi’eatly to the value of the results obtained, and the Department of 
Agiiculture gladly acknowledges the splendid cooperation that has 
prevailed throughout this work. With the assistance of the A'ogetable- 
research conunittee of the American Seed Trade Association, a Avide 
search has been made of American and European sources, and hun¬ 
dreds of stocks haA o been obtained from most of the actual producers 
of seeds of the crops und<‘r consideratitm. 

The stimdard to be established for each variety is to bo baaed upon 
and illustrated by material that w actually in existence, rather than 
upon an ideal specimen that Avould bo so perfect as t o be practically im¬ 
possible of attainment. Ideal si)ecimoiis and details of varietal char¬ 
acter aro to bo well illustrated, using natural colors when nccc'ssary. 

Teat atu 0 deaTii)tions and illustrations have beem completed recently 
npon 18 of tho most important market-garden and canning Aarioties 
of peas, namely: Alaska, Alderman, Daisy, Davis Perfection, Gom, 
Gradus, Hundredfold, Improved Advancer, Laxtt)man, Laxton Prog¬ 
ress, littlo Mimel, Nott Excelsior, Surprise, Sutttm Excelsior, Tele¬ 
phone, Thomas Laxton, World’s Record, and Yellow Admiral. The 
pea-variety studies Avero caiTied on at Washington, D. C., and at Stur¬ 
geon Bay, Wis. 

Three years’ field work and tho descriptions and illustrations Aipon 
cabhf^o have been completed. Studies w'ere made at Washington, 
D. C.; Norfolk, Va.; Clcmson College, S. C.; Winter Haven, Tex.; 
Davis, Calif.; Madison, Wis.; State ColWe, Pa.; and Greeley, Colo. 
The varieties studied up to this time arc Early Jersey Wakefield, Co¬ 
penhagen Market, Early Winnigstadt, All Seasons, Late Flat Dutch, 
Glory of Enkhmzon, Danish Bullhead, and Wisconsin IloUandor. 
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The tomato varieties imder consideration aie Earliana, Boniw Bobt, 
Globe, Mai’globe, Early Detroit, Gulf State Market, Stone, Greater 
Baltimore, and Santa Clara. The tomato work vas earned on 
by the various collaborators at Ithaca, N. Y.; East Lansing, NIich.; 
Lafayette, Ind.; Da^is, Calif.; Weslaco, Winter Haven, Balmorhea, 
and Nacogdoches, Tex.; and at Washington, D. C. 

In both the spring and fall of 1931 and the spring of 1932, stocks of 
beet, carrot, and spinach collected from numerous sources in this 
coimtiy and in Europe v ere studied. A total of about 60 strains of 
beets are being considered, including the follovir^ varieties: Extra 
Early E^ptian, Crosby Egyptian, Early Eclipse, Detroit Dark Red, 
Edniand Blood Turnip, Ciimson Globe, Half Lon^ Blood, and Long 
Smooth Blood. Work on beets is in progress at Washington, D. C., 
in California, Texas, and Virginia. Workei*s in these same regions 
and also in Minnesota are studying about 60 strains of the following 
varieties of carrots: French Forcing, Oxheart, Eaily Scarlet Horn, 
Chantenay, Nantes, Danvers Half Long, and Long Orange. 

;More^ than 60 strains of the follo}\ing varieties of spinach are in¬ 
cluded in the program at present: Virginia Savoy, Bloomsdalo Savoy, 
Long Standing Bloomsdale, Viroflay, Prickly or Wintei', Gaudry, 
Victoria, Triumph, Princess Juliana, and King of Demnark. Spinach 
studies are conducted at Washington, D. C., and in Texas, California, 
and New York. 

Plan of Collaboration 

Each collaborator records certain data in detail, gives his personal 
impressions, and takes photographs of the material, all by a prear¬ 
ranged plan, so that the results of all workers are on such a basis that 
they can be accurately compared and studied. After the^ season's 
work, all collaborators gather and thoroughly discuss and criticize all 
results and opinions. Tentative standards and descriptions have been 
prepared for peas, cabbage, and tomatoes, and these have been further 
subjected to the criticisms of qualified growers, technical worker's, and 
seedsmen so that the comments of these persons can be considered in 
the final preparation of the results. The tentative standards were 
before the collaborators during 1931, and each description was care¬ 
fully checked wdth the behavior and appearance of each variety in the 
fiela to determine how usable and dependable the description is and to 
complete whatever details might ha\e been lacking. Thus the plan 
provides for testing the results before they aj*e releabed for publication. 
Publication of results upon cabbage, peas, and tomatoes is planned for 
1932, but those on carrots, beets, and spinach must necessarily appear 
later. 

As one crop or a group of varieties is completed, additional crops and 
varieties will be added to the project until all of the more important 
ones have been considered. By the time it has been possible to go the 
rounds once it may be necessary to revise and bring up to date stand¬ 
ards for crops worked upon earlier; and there should also be an oppor¬ 
tunity to add to the lists some of the less important varieties. It will 
also be necessary to add descriptions of impoi'tant new varieties which 
certainly will appear on the market from time to time. It is obvious 
that the task is one that must continue indefinitely in order to meet the 
changing requirements of tho industries interested in varieties of vege¬ 
tables and to keep abreast of the times. 
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It is believed that the eslablishnient of aiithenlio standards whieh 
are adequately illustrated and described 'wdll encourage the ])roduc- 
tion of stocks having higher degrees of excellence and will afford valu¬ 
able guidance for pei'sons interested in inipro\mg the nature of tlieir 
slocks. There should also be a tendency for seed producei's to con<‘en- 
trate upon varieties of importance, and there vill be far less aigunient 
and confusion concerning what characteristics anv important vaiiety 
should show. 

ViCTon R. B 0 SWI 1 .LL, Buuau of Plant Indmtnj, 


W HEAT Bred to Resist Marquis whea t has been grown for 
Some Strains of Bunt yeai’s in the spring-wheat region 
May Succumb to Others in general and has been considered 

rather resistant to stinking smut 
(bimt). During the last live or six yeai-s, however, it has suffered 
severe attacks. For several yeai*s little smut appeared in the Ridit and 
Mbit varieties, bred in cooperative experiments at the Washington 
Agricultural Expemnent Station particularly for bunt resistance, but 
more recently these varieties have sometimes been smutted. Cooper¬ 
ative studies at the Washington station show that these apparent 
changes in resistance are not duo to deteriorations, ^\^len care is taken 
that they are exposed only to normal conditions in the regions where 
they are grown these varieties are as resistant as e\ er. The increase in 
the amount of infection is due to new strains of the bimt oi*^anisms 
that either have developed in the areas or have been brought in from 
elsewhere and are attacking the heretofore resistant varieties. 

The plant breeder who is attempting to develop new wheat varieties 
resistant to bunt is vitally^ concerned with the number, distribution, 
and disease-producing abflit}^, as wrell as the origin, of these different 
smut strains. If the different smut strains are fixed and do not change, 
the ones that do not occur in certain regions may be excluded, where 
practicable, by plant quarantines; and the plant breeder then would 
have to develop varieties resistant only to tho«e strains present in liis 
region. If the different new smut strains appear spontaneously or orig¬ 
inate by hybridization, the problem is greatly complicated. It then 
becomes necessary to test new' varieties for resistance to all the known 
strains of the disease, and the breeder’s job is long and continuous. 

Caused by Two Species of Fungi 

Stinking smut or bunt of W'heat is caused by tw'o species of parasitic 
fungi knowTi by them Latin names Tilletia tnfiei and T. levifi. These 
two species resemble each other closely and can be distinguished only 
with the aid of a microscope. Under the microscope the surface walls 
of the spores of T. it Hid appear rough or reticulated, w^hile the surface 
walls of the spores of T. levis are smooth. The smutted kernel or bunt 
ball is a mass of several million of these spores, the repi*oducing bodies 
or “seeds ” of these parasitic plants. Tho spore masses break up and 
the spores become attached to healthy wheat kernels dming threshing 
and subsequent handling. When such smut-infested kernels are 
sowm, the spores germinate with the seed. In germinating, each spore 
produces a short germ tube which beai-s at its tip 8 to 24 minute spores 
of another sort called sporidia* Recent cooperative studies at the 
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Washington Agiiciiltiiral Experiment Station have shown tliat a culture 
from a single sporidiiiiu can not infect wheat plants, but that cultures 
from two sporidia, properly selected, can cause nonnal infection wliich 
finally rosiuts in the production of new spores. This means that what 
con*esponds to sox exists in these smut fungi and that proper mating is 
necessary for reproduction. This mating is similar in its results to pol¬ 
lination or the union of sex cells in such plants as wheat and com. 
When different strains of such higher plants are cross-pollinated, prog¬ 
enies result^ winch differ from either parent, but combine parental 
characteristics in different ways. Some o f these new hybrids also may 
possess characteristics not apparent in either parent. The same thing 
happens with the stinking-smut fungi. 

Hybridization is Possible 

Careful experinients have demonstrated that hybridization is possi¬ 
ble between the different strains of each of the two species of bunt and 
also between the two species themselves. As spores of both species are 
commonly found in the same wheat field, and, after threshing, even on 
the same wheat seed, it is probable that hybridization occurs in nature. 
This may account, at least in part, for the development of new strains 
of bunt and for the infection of varieties of wheat previously consid¬ 
ered resistant. ^ The appearance of new strains emphasizes both the 
difficulty of maintaining the resistance of a wheat variety to bunt and 
the desirability of thoroughly disinfecting new seed from outside 
sources to avoid introducing new smut strains. 

H. H. Flor, Bureav oj Plant Indvstnj, 


W HEAT Growers in Central Three general methods are used 
Great Plains Use Three ingrowing winter wheat in the 
Main Tillage Methods central Great Plains—by con¬ 
tinuous cropping, on fallow, and 
in rotation ^vith other crops. There is a close relation in this section 
between tho quantity of moisture in tho soil at seeding time and the 
yield, and consequently tho methods of seed-hed preparation that are 
most efficient in storing moisturo are likely to bo the most successful. 

When continuous cropping is to be praelieed, it is voiy important to 
begin tiUage work at the earfiest possilde date after the crop is removed. 
Timeliness of the first tillage operation is of more imporiance than the 
implement chosen for the work, provided it is a good one and is oper¬ 
ated at a reasonable depth. 

For the first operation in the preparation of wheat-stubblo land for 
wheat, both the plow and the lister nave given good results. The lat¬ 
ter has given slightly the higher yields, and following its use the sur¬ 
face resists soil blowing a little better. 

The 1-way disk and the Killifer chisel have not been used long enough 
in this section for their value to be fuUy determined. For three years 
at the Fort Hays branch station, Hays, Kans., these implements, 
when used at the same time and depth, have compared favorably with 
the plow and the lister. 

Where such implements as the plow, 1-way disk, or chisel are used 
to a depth of 6 or 6 iaehes, tho subsurface soil packer is a valuable aid 
in the preparation of a seed bod. It brealcs up the larger clods, closes 
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or makes smaller the air pockets in the funx>w slice, and retards the 
loss of water by evapoi ation. It also firms the soil over tho straw and 
shattered wheat, keeping; both dainp for a longer period, thus acceler¬ 
ating; decay of the straw and germination (»f tho seed. 

Wiere the lister is used, the fiinwvs arc left open until there is suflS- 
cient volunteer xvheat or w eod growih to justify tillage. Tho fujTows 
are then leveled with a ridge ''buster’^ or any implement that will do 
similar work. If there be another grow^th of vegetation before seeding 
time, a surface w’orking with the disk or a shallow cutting with the 
1-way disk genei'ally makes a satisfactory seed bed. If there be not 
suj0&cient moisture after listing to start volunteer growth by the latter 
part of August, the furrows should be leveled at that time, as it is not 
best to leave them open too late in the fall or too near seeding time. 

Methods of Handling Fallow 

Where the time between the maturity of one crop and the seeding 
time for the following crop is too short for the storage of a considerable 
quantity of moisture, fallow generally produces better results than 
continuous cropping. There are numerous methods o f handling fallow. 
It is not only more economical but gives as satisfactoiy results to 
leave the ground in stubble over winter, beginning work the following 
spring. The ground may then be plowed and thereafter surf ace worked 
as may he required to prevent vegetative growth: or it may bolisted 
and later relisted, splitting the ridges, and then be leveled with the 
ridge “buster’^ and thereafter surface worked as required. If there is 
an early growth of spring vegetation, the ground may bo disked or 
1-way disked and. the plowing or listing be delayed until in May. 
Plowing or listing just before the period of expected heavy rainfall pre¬ 
pares the ground to absorb the maximum amount of the rains. 

When wheat is grown in rotations, if it follows a small-grain crop, 
the same method of preparation may be employed as is used in the 
preparation of wheat-stubble land in continuous cropping. If the wheat 
follow’s com that has been well cultivated, it may be dulled among tho 
stalks, or if the com be harvested the ground may be shallowly 1-way 
disked. If the gmund be loose and free from wTods, equally good 
results may bo secured by drilling-in the wheat without any tillage. 

Regardless of tho seed-lied preparation, tliere should be sunieient sur¬ 
face tillage to prevent vegetative growl h. Impleiuents that will leave 
the surface slightly rough and cloddy should bo sele(‘ted for this tillage, 
so far as possible. This prevents soil blowing and favom the absoip- 
tion of water. 

A. L. Hallstex), Bureau of Plant Industry. 


W HEAT in U. S. Attacked Wheat is attacked l>y throe 
By Three Smuts, Two of smuts; Stmkmg smut (bunt). 
Them Widely Distributed loose smut, and Hag smut. 

Stinking smut and loose smut 
are widely distributed in aU w^hcat-growing areas in the United States, 
while flag smut is loiown to occm- only in a limited tenitory, 

Stinking Smut 

Estimates made by the Department of Agriculture in cooperation 
with oflicials of various States indicate that ovring to stinking smut or 
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bunt there is an annual lecluction of more than 18,000,000 bushels 
in the ^\hcat crop of the United States.^ The estimated annual field 
losses from stinkmg smut are given in Figure 146. 

As indicated by its common name, this smut gives off a foul, fishy 
odor. When the"smut is present in wheat to any considerable extent, 
this odor permeates the entire mass, and the smut and odor can be 
removed only by special cleaning and washing. The cost of this 
cleaning and washing is reflected back to grovors through discounts 
or in some sections by a generally lower price for all wheat. Dis¬ 
counts may run from 3^ to 10 cents or even more per bushel. To losses 
in yield, therefore, 
must be added the 
market discounts 
for smut, which 
may range from $45 
to $180 per carload, 
depending upon the 
amount of smut. 

Taken together, the 
field and market 
losses from stinking 
smut of wheat, even 
at moderate wheat 
prices, amount to 
well over $15,000,- 
000 annually in the 
United States. 

Survey in Four 
States 

In 1930 a co¬ 
operative survey in 
four wheat-groving 
States showed an 
average loss in yield 
of 2.8 per cent from 
stinking smut. This 
loss, together with 
m a rke t disco ii nt s, 
represented a total 
loss from smut of 
about $5,000,000 to 
the wheat farmers 
of those States 
alone. 

In one county in Nebraska, where detailed records were kept from 
1926 to 1930, it was found that stinking-smut losses averaged $237,590 
annually. In 1930 the loss from this disease on 1,000 farms in that 
county averaged $276.87 per farm, or considerably more than the 
average annual taxes on the 1,117 farms in the same county. If 
surveys could be made in all wheat-growing areas, it is likely that 
similar losses ould be found in other States. 

Data from five terminal markets show that 23.1 per cent of all the 
cars received at these markets were graded smutty in 1928. The 
following year this percentage was 25.3, and during the first three 
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months of 1930 the percentage ^^as 31.1. It appears, therefore, that 
losses from this wheat disease are increasing. 

Recent experiments have demonstrated that the field loss from stink¬ 
ing smut is directly proportional to the percentage of smutted grains. 
The smut replaces grain that wouldha\e been produced without addi¬ 
tional cost to the farmer. Further, itw as found in the siirv ey ])reviously 
referred to that about 1 per cent or more of smutted beads in the fielii 
makes the threshed wheat grade smutty at the elevator. The clean 
wheat is contaminated by smut in threshing, and the entire crop is 
subject to a market discount if enough smut is present. It costs the 
grower about as much to produce an acre of smutty wheat as to pix)- 
duce an acre of clean crop, but he gets a lower return in both yield 
and price. Eliminating smut from the wheat crop is a direct gain to 
the fanner. 

Loose Smut 


Loose smut of wheat causes an estimated annual loss in the United 
States of about 10,000,000 bushels. The extent of these losses is 

not oftenroalized, be¬ 
cause the smutonthe 
hoadsisnoticeablefor 
only a few days before 
it dIows^ away. At 
harvest time there re¬ 
mains only the naked 
central stalk of the 
head at the top of the 
straw. 

While this smut oc- 
oursin allpartsof the 
United States, it is 
rather rare in the arid 
Western States. On 
the other hand, loose smut is rather destructive in the more humid 
east cm wheat-growing regions, where it causes losses of as much as 40 
per cent in some fields. The estimated annual losses from loose sjuut 
in the United States for the 10-ycar period 1920-1929 are shown in 
Figure 147. 



Losses from loose smut are a direct reduction of the field yield, due 
to a reduction in t he number of sound heads of grain. Jn addition, it 
has been found from field experiments that wheat plants infe(‘ted with 
loose smut winterldll more easily than uninfected plants. 


Flag Smut 

Flag smut wras found in the United States in 1919, near Granite City 
and East St. Loms, 111. Later observations have revealed its presence 
in several counties in Illinois and Missouri in the vicinity of St. Louis 
and in several counties in Missouri and Kansas near Kansas City. It 
is known to occur still in these areas of all throe States. 

In the Ignited States losses from flag smut have been heavy only in 
in^vidual fields of Harvest Queen wrheat, which is very susceptible to 
this smut. In su(*h fields, losses as high as 30 per cent have occurred. 
In resistant varieties the losses have been low". In some sections of 
Australia, flag smut destroys from 5 to 70 per cent of the plants in in- 
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If-stcd fiolds. Both in Australia and in tho United States flag smut is 
able to live in the soil from one crop to the n(‘xt vhen wheat follows 
flag smut infected w heat. Tender these conditions seed treatments do 
no^revent infection. 

"While the areas infested with this disease in the United States are 
localized near the two original centers, there is no assurance that in¬ 
fected straw- or seed may not be taken into other w heat-gi’owung local¬ 
ities thiough the channels of commerce and thus spread the disease. 
The greatest danger from flag smut in the United States is in its pos¬ 
sible spread to the more arid Western States, where susceptible varie¬ 
ties of wheat are grown under climatic conditions favorable to the 
disease, and where continuous wheat culture is practiced. There is 
also the menace of this smut spreading to uninfested sections, particu¬ 
larly in Kansas and Oldahoma, where Harvest Queen is tho principal 
wheat variety. 

The seriousness of the wheat smuts as factors affecting the economy 
of production must not be minimized. Even wdth linuted infections 
the aggregate loss in the entire crop of the countiy is enormous. Most 
of this loss can be prevented by control measures. 

J. A. Faris, Bureav qf Plant Industry. 


W HEAT Loose-Smut Loose smut of wheat, commonly called 
Infection Prevented ‘‘smut’^' or “blackhead,'^ is different 
By Arid Climate from stinking smut and flag smut, the 
other smuts of wheat. This smut is 
very noticeable just as soon as the wheat heads out. (Fig. 148.) The 
diseased heads are almost completely destroyed by the smut. Instead 
of normal wheat chaff and flow-ers, black masses of smut, composed 
of the spores or ^'seeds’^ of the smut fungus, appear along the central 
stalks of the heads. The spores are easily shaken from the smutted 
heads, and very soon after heading the latter appear as bare stalks 
only. The spores may be cai*ried for long distances by the wind or by 
insects or other agencies. This distribution of loose-smut spores takes 

K ’ace most abundantly at about the time the healthy wheat is in 
oom. Some of the spores may lodge between the glumes or chaff of 
the sound wheat heads, where they germinate and grow- into tho very 
young w heat kernel inside the chaff. The smut fungus lies dormant in 
the mature kernel, but it resumes grow^th as the kernel germinates and 
spreads upw-ard into the tender tissues of the developing wheat plant. 
Finally, when the wdieat heads form, the fimgus invades them and 
entirely destroys eveiything but tho central stalk, masses of dustlike 
black spores taking the place of the flowers. 

As the fungus is carried inside the seed, surface disinfectants that 
control stinking smut and other surface-borne smuts w-ill not control 
loose smut. To be successful, a treatment must penetrate and kill the 
fungus without killing the seed. The hot-wa ter treatment meets these 
requirements, but it is so difficult to apply that it is rarely used. Fur¬ 
thermore, it frequently causes some injuiy to germination. The most 
that can be expected from the hot-water treatment is the cleaning up 
of enough seed for a clean seed plot to servo as a source of seed for a 
larger area. 

100446®—32-26 
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Control by Dry-Air Conditions 

Rcoont studios in cooperation \\iTh the Idaho Agricultural Experi¬ 
ment Stiition have shoA\ n that, in the arid r(‘gi()ns of Uie W est, loose 
smut in wheat is controlled in nature by dry-air conditions Wrhen the 

plants are in bloom. This is tho period 
w’hcn iiKxnilation noi-mally takes ])lace, 
tho smut dust or spores being blown 
from heads. Because of insuiricient mois¬ 
ture in the air, the smut spores are unable 
to germinate in the llovyers and infection 
does not take place. This relation to mois¬ 
ture in the air accounts for the prevaleiK'e 
of loose smut of wheat in the humid parts 
of the countiy and under irrigation, aiid 
for the rare oc(‘uiTcn(*e of this disease in 
the diy-land areas of the Wesl. 

The only feasible method of controlling 
loose smut in the areas wdiore it is s(u*ious 
is the use ot seed free from infection. The 
alternative of the hot-w'ater treatment is 
special seed plots protected against infec¬ 
tion, the clean seed for these jdots being 
cither treated with hot w'ater or obtained 
from an area knowm to bo free from the 
disease. Tho <lifficLilty ot tho hoWater 
treatment even on a small scale inakc's 
preferable the seed from a known disease- 
free source. 

In the case of varieties growm in both 
humid and arid areas, disease-free seed 
should be easily obtainable. Where the 
humid-area variety can not be obtained 
from arid sources, arrangenicnts might 
bo made for s])ecially growling the i)()oled 
requm'ments of a number of farinem. 
Handled through a county farm bureau, 
a county agent, or other siinihir agency, 
a satisfactoiy arrangomont could be made at a reasonable cost. 
The knowledge of humidity requirements governing iiih'ction also 
should make it possible to* adjust irrigation practice in irrigated 
areas so as to ofToct natural control. 

V. F. Tapke, Bureau of Plant Indmtty. 


W HEAT Loss from Stinking Serious losses from bunt or 
Smut Can Be Reduced stinking smut in W'lxoat can be 
by Disinfecting the Seed prevented by properly cleaning 

and treating the seed before 
sowring, except in the dry-farming regions of the Pacific Norllwest and 

f ossibly in other areas w^here tho soil may be infested with bunt spores, 
n such areas, wrhile seed treatment does not entirely prevent bunt, it 
greatly reduces it. Bunt under these conditions may bo coml)ated by 
a combination of seed treatment, cultural practices, and the use of 
immune or higlily resistant varieties. Fortunately, soil infestation is 
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serious only in a relatively small part of the gi*eat wheat-growing area 
of the United States. Seed treatment, therefore, may be recommended 
generally as a wise farm practice. 

Cleaning the Seed Important 

Seed wheat should be very thoroughly cleaned before any kind of 
seed treatment is applied. Nearly all W’heat as it comes from the 
threshing machine contains foreign material, weed seeds, other grains, 
and some small, shriveled wheat Kernels unfit for seed. If the crop^ is 
smutty, the w heat also will contain many smut balls. Good practice 
demanas that these materials be removed from the wrheat before it is 
tieated or sown. It is doubly important to remove the smut balls 
before treatment; otherwise the seed treatment is much less effective. 
(Figs. 149 and 150.) 



FkiI rl 1 Vi.—'W heat fiom seed wilh smut balls rtmo\ed before licatxneut 


What Treatments to Use 

After the seed wheat has been thoroughly cleaned and smut balls re¬ 
moved, it is ready for treatment. There are two methods of treating 
seed grain now in general use—the dry or dust method, and the wet or 
fonnaldohyde method. 

The Dry Method 

The chief advantages of the dry method are; (1) It is easy to apply; 
(2) it does not cause seed injury, even when the treated seed is stored 
for weeks after treatment; and (3) it protects treated seed from weevils 
and rodents. 

Copper carbonate is the most widely used and, on the whole, the 
most satisfactory dust fungicide now on the market for controlling 
bunt. There are two forms in general use—the pure copper carbonate 
containing about 50 per cent metallic copper, and various diluted or 
extended brands containing from 18 to 30 per cent metallic copper. 
The former should be used at the rate of 2 ounces per bushel of seed and 
the latter at from 2}2 to 3 ounces per bushel. 
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Copper carbonate should bo applied to the seed with a machine that 
thoroughly coats every kernel with the dust. The dust should novel 
be appued by mixing it with the seed on the barn floor or in a wagon 
box by means of a shovel, or by stirring it into the seed by hand in the 
drill box. Such methods result in improper treatment and failure to 
control bunt. 

The most coimnon method of applying copper carbonate to seed 
w'hoat on the farm is by means of the common homemade baiTel typo of 
duster, which is very effective if properly constructed and used. Di¬ 
rections for making an inexpensive duster of this type may bo obtained 
by writing to the United States Department of Agricultm'o. The 
barrel mixer is filled to not more than one-third of its capacity with 
the thoroughly cleaned seed w^heat, the proper amount of dust distrib¬ 
uted from one end of the barrel to the other, and the mixer turned for 
about two minutes at the rate of about 30 revolutions per minute. 
The wheat is then placed in sacks ready for sowing. Two men can 
treat about 15 to 20 bushels per hour. 



Fk.i ki J“d - W h( it fiom soed %vith smut billh not d boforo tnatniont 


For dusting large cpiantities of seed, there are on the market a num¬ 
ber of commercial pow er dustei-s with capacities for treating from 30 to 
300 bushels of wheat per bouz\ Some of these can be combined with 
power cleaners so that both the cleaning and treating are done in one 
operation. 

In some localities w^heat can be effectively cleaned and treated for a 
reasonable charge at a mill or elevator w'ell equipped for that purpose. 
In several sections of the countiy portable combination cleaners and 
dust treaters, which go from farm to farm, have been very successful. 

The Wet Treatment 

/ 

Formaldehyde solution is the liquid most commonly used in the 
wet treatment of wheat for bunt control. Before or dui'ing seed 
treatment wdth formaldehyde all smut balls must bo removed from the 
seed if the treatment is to be effective. The f ormaldehyd e solution does 
not penetrate the oily material of the smut balls and therefore does not 
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kill the spores in them. In handling the grain after treatment those 
smut balls are broken and the seed is again infested with viable spores. 
The fomialdehydc treatment does not protect the gi*ain from this re- 
contamination as copper carbonate does to some extent. (Figs. 149 
and 150.) 

The oiily thorougUy effective way of treating bunt-infested wrheat 
with formaldehyde is by soaldng the seed in an open container in a 
1:320 formaldehyde solution made by mixing one-half pint of coimner- 
cial fonnaldehyde in 20 gallons of water. The well-cleaned seed 
wheat is poined slo wly into the solution and stirred at the same time 
so that aiw remaining smut balls may^ rise to the sm-face and be 
skimmed off. After the wheat has been in the solution for about 10 
minutes, the solution is drained off and the treated seed spread out 
on a clean floor or canvas to dry. When sufficiently dry, it should be 
placed in clean sacks and sowm at once. Sacks previously used for 
smutty wheat should be soaked in the above solution before being 
used for treated seed. It is well also to^ wash out the diill box and 
spouts with the same solution before sowing treated seed. 

Removal of Smut Balls Essential 

Soaking the seed in sacks in this solution, spiinkling or spraying the 
seed with a more concentrated solution, or any other method of apply¬ 
ing the formaldehyde ta-catment that does not include removing the 
smut balls, usually results in poop bunt control unless the smut oalls 
have been completely I’eiiioved in cleaning tlie seed. For the farmer 
who has much seed to treat with foi’maldchyde, there are machines on 
the market for this pm'pose. Before purchasing a machine, however, 
he should be certain that it thorougldy w^ets every kernel with formal- 
dehvde and that it removes the smut balls.* 

If the smut balls can not be completely removed by available clean¬ 
ing equipment, it is usually advisable to procure seed wheat that does 
not have smut balls in it. Such seed wheat also should be treated be¬ 
fore sowing, because there might be sinut spores on the seed even though 
no smut balls are evident. It is good insurance to treat the seed every 
year. Badly smutted wdieat should not be used for seed at all. 

R. W. Ldukel, Bwem of Plant Indii^fnj. 


W HEAT Strains Resistant Flag srnut afjpeai's in the wrhoat 
to Flag Smut Afford plants in spring as dark-colored 
Best Means of Control stripes running lengthwise in the 

leaf blades and sneaths. (Fig- 
151.) These stripes are first gray in color, and later become black. 
They are filled with dark-colored spores or seeds of the fungus para¬ 
site. Infected plants rarely produce nonnal heads. Spores from these 
infected plants may become attached to wheat kernels in harvesting 
and threshing or may fall on the soil. They may be blowm by the wind 
or carried by water or by other means, such as threshing machines or 
other farm implements, men, or animals, for considerable distances 
from the infected plants. When smutted wheat is sown or when clean 
seed is sown in infested soil the smut spores genninate when the wheat 
germinates, and the yoimg wheat seedlings are penetrated by the mi¬ 
nute threadlike germ tubes of the fimgus. After enteiing the seedling 
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tkese fungus threads grow up through the tissues of the wheat plant 
from \\ him they obtain their food. They live in the plant until spring, 
when they begin to produce the dark-colored spores that are seen as 
black stripes in the older wheal plant. 



riiiiRL 1 j1.— Leaf bl ides and sheiths of who it plants sliovung 
the blick ‘Stupes ciused by flag smut 

Control Measures 

Flag smut may be hold in check a nd reduced in quantity by judicious 
quarantine, seed treatment, crop rotation and other sanitary measures, 
and by gi-o-vnng resistant varieties of wheat. The percentage of infec¬ 
tion is also inlluonced by soil and weather conditions at the tixuo the 
wheat is sown. Quai’antine and sanitary measures include the rcgula- 
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tion of shipments of infected grain and straw; the disinfection of faim 
machinery, etc., when leaving an infested area; the bui*ning of straw; 
and the treatment of seed grain. On account of the Ihiiited occmrence 
of flag smut in the United States, a Federal quarantine has been placed 
against the importation of wheat from all foreign countries where flag 
smut is knowm to occur. 

Seed Treatment 

Seed treatment will destroy the spores of flag smut carried on the 
seed. The copper-carbonate dust treatment reconnnended for control- 
hng stinking smut or bunt of wheat is the most satisfactoiy treatment. 
However, none of the seed treatments prevents infection of wheat 
seedlings by flag-smut spores present in the soil. 

Sanitary Measures 

Because flag-smut spores easily survive in the soil from harvest to 
seeding time and are present to infect fall-sown wheat, it is especially 
important that infested fields be sown to other crops the following year 
unless a resistant w'heat is used. The continuous gi'owing of suscepti¬ 
ble wheat on infested land may result in an increase of the disease, as 
has been found in Australia. Flag smut affects only wheat, there¬ 
fore any other crop may be gi'own in the rotation with safety. 

Any material that may contain flag-smut spores, such as straw or 
manure, may serve as a source of infestation when applied to the land. 
For the best results infested crop residues and infest^ manm*e should 
not be retmmed to soil that is to be sown to wheat within a year. The 
safest place in the rotation to apply such material is on the wheat 
stubble before a crop other than w^heat. 

Resistant Varieties 

The use of resistant varieties promises to be the most satisfactory 
means of controlling flag smut. Among the resistant wheats available 
in commercial quantities for gi'owingin theflag-smutareaaroShepherd, 
TriunbuU, Gladden, and Fulhio. A few resistant selections of Haivest 
Queen have been found, but these are not yet increased for distribu¬ 
tion. There are other highly resistant wheats that are less adapted 
to the infested area. The susceptible wheats that are grown com¬ 
mercially in the infested area and that should not be sown there are 
Flint (May), Fultz, Haiwest Queen (Salzer Piizetaker, Red Cross), 
Jones Irife, and Red Wave. If these susceptible varieties are replaced 
by resistant varieties that do well in the infested area, serious losses 
from flag smut should be eliminated. 

V. F. Tapke, Bu/eaii of Plant Industry. 


W HEATS Bred for Smut Differences in the reaction of va- 
Resistance Combined rieties of wheat to smut or bunt 
with Yield and Quality have been recognized since 1901. 

An almost complete range from 
immunity or strong resistance to complete sus^^eptibility has been ob¬ 
tained among different varieties. Smut is more injurious to winter 
wheat than to spring wheat, but since the distribution of certain new 
varieties, it is becoming more prevalent in spring wheat. 
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The two species of bunt and strains 'within each species have compli¬ 
cated the testing of the reaction of wheat varieties. Based upon the 
infection of diflerent varieties, there appear to be greater dilferences 
between some strains of smut witliiu a species than between the species 
themselves. Martin a nd Hussar, w in ter-w heat varieties, were immune 
from smut in many experiments but recently have been found to be 
veiy susceptilde to certain strains of smut occuiTing in tlie Pacdlic 
Northwest. Outside of (his section different strains of smut ha\ e not 
become a serious problem to the w heat breeder. Some varieties, such 
as Oro and Kidit (selected and bred at the Oregon and Washington 
experiment stations), and Hope (developed in South Dakota) arerosist- 
ant to almost all of the known strains of smut.^ Other varieties are 
resistant to one or more strains of bunt, while still others are suscep¬ 
tible to all known strains. Outstanding among yariotios resistant to 
some strains are Sherman and Regal, hard red wdnter wheats selected 
for bunt resistance and distributed from the Sherman County branch 
station, Mo^ Oreg., and Albit, which w^as developed by hybridiza¬ 
tion at tlie Washington Agricultural Experiment Station. Marquis, 
the principal commercial variety of hard* rod spring wdieat, has some 
resistance to bunt, and probably less serious losses have o(‘ciirred in 
spring wheat than if other varieties had been generally gi*owm in its 
place. Loss smut has been obtained in Hope spring wheat than in 
Maiquis or any other spring variety. 

Smut reaction has been studied in numerous wheat crosses involving 
immune, resistant, and susceptible varieties. The immunity from 
some strains of bunt possessed by the two winter wheats Martin and 
Hussar has been found to be inherited in a rathei simple manner. 
In crosses between other varieties the inheritance is more complex and 
the difficulties of the plant breeder are therefore considerably greater. 
Aided by an increasing knowledge of the mode of mhoritance of bunt 
reaction in crosses, breeders are producing new w’^hcat varieties which 
are immune from or resistant to the disease. 

Important commercial varieties have been crossed writh immune and 
resistant varieties in order to combine this smut reaction with other 
desiraldo ohnracters such as high yield, rust resistance, and good 
milling and baking quality. Many hybrid strains thus developed are 
now being tested loryiold and quality and forresistaru'O to bunt. vSonie 
of the bunt-resistant variet ies already developed, part icula rly Ridit, a re 
|>row u to a considerable e.yent on farms. The (lev^'elopment and grow¬ 
ing of resistant varieties is a piomising metluxl of smut control, par¬ 
ticularly for those areas where soil infestation redu<*es the effectiveness 
of seed treatment. However, when lesistant varieties are grown, seed 
treatment should bo practiced every few years to control infection in 
susceptible mixtures in the variety or the incroaso of any vhulent new 
form of smut. 

J. Allen Clark, Bureau of Plant Industry. 


W HEAT’S Deterioration The piincipal reason for wheat^s 
in Farm Storage Bin going out of condition wdiile in stor- 
Tested Experimentally age is high moisture content. This 

moisture content can be estimated 
to some extent by the way the grain threshes and handles. If t ho grain 
threshes or combines easily, rattles when handled, and is hard to bite, it 
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piobably is safe for storage. If the \\ eather has been hot and dry, it is 
a good indication that the w heat is dry. While in stora 2 :e the giuin 
should bo examined from time to time for odor, temperature, and 
weevils. 

When wheat goes out of condition, the germination is decreased, the 
rancidity—wliioh is a measure of soundness—^is increased, and the gram 
becomes musty, sour, and hot. Grain in tliis condition is unfit for 
making flour. Wheat in various stages of deterioration adds to the 
problem of marketing. The difliculties in gi‘ading during the years of 
wet harvest seasons are greatly increased. 

During the summer of 1930 about 100 bushels of damp wjheat con¬ 
taining approxiniatcly 17 per cent of moisture w^'as placed in a small 
farm-storage bin at Ailing^n farm, an experimental farm of the depaii:- 
ment near Washington, D. C. The bin was equipped with^ electrical 
resistance thermometers, so that the temperatm‘e in its various parts 
could be determined. 

The average temperature of the wheat on Au^st 22, when the wheat 
was placed in the bin, was 78° F. For several da^^s the temperature 
of the wheat varied somewhat according to the temperature of the 
outside atmosphere. Fifteen days after the wheat was placed in the 
bin the temperature of the W'hoafc, 1 foot below the surface, was 101°. 
Six days later the temperature at that point was 122°. It took 14 
days for the temperatui*e of the wheat in that part of the bin to increase 
from 78° to 101°, an increase of 23°. Six days later the temperature 
was 122°, an increase of 21°. The temperatm*e of the rest of the bin 
compared with that of the top portion. 

The germination of the wheat at the beginning of the storage experi¬ 
ment was 97 per cent. On September 15, at the end of the test, the 
germination was 69 per cent for the top portion of the gi*ain. Wheat 
from the center of the bin germinated 11 per cent and at the bottom 
showed no germination at all. 

The rancidity of the wheat w'as represented by an index figure of 7.32 
at the beginning of the storage experiment. The rancidity index at the 
(‘lose of the experiment was 13.22 at the top of the bin, 24.88 in the 
center, and 26.27 at the bottom. 

The moisture content of the top of the gi'ain on August 22 was 16.5 
per cent and decreased to 14 per cent at the end of the experiment. 
The damage w as not so great at the top of the bm, due to the diying 
of the wheat in this position. 

Drying the Damp Wheat 

On September 17 the wheat w^as taken from the bin and placed in the 
open air on a platform about 20 feet square. The wheat covered ap¬ 
proximately one-half of the platform, which gave room for turning. 

The average moisture content of the wheat, when it was placed on 
the platform, was 16.3 per cent. Eight days later the average moisture 
of the wheat was 14.^er cent. The top 2 inches had a moisture con¬ 
tent of 12 per cent. The wheat was handled on September 18,19,20, 
and 22; twice on September 26; and once on September 30. On Octo¬ 
ber 1 the top 2 inches of wheat had a moisture content of 12.1 per cent 
and the average for the pile was 13.6 per cent. On October 23 the 
moisture content of the top 2 inches was 11.3 per cent and the average 
of the pUe was 13 per cent. 
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There was practiplly no rainfall and the humidity of the atmos¬ 
phere was low during the drying period. If there had been rain> 
weather with high humidity dining this period, or during a part of the 
time, the drying w'ould have been slowed to some extent. 

The practice of spreading grain to dry is common with farmoi-s. In 
some years when the prices are low and the farm has no storage space, 
somid, dry wheat is piled on the ground. Wlieat stored in this manner 
for any length of time is usually badly damaged. This damage lowers 
the grade and the piice of the wiieat, and causes many marketing 
complications. 

This experiment corroborates what is generally known. It is alw'ays 
best to have the wheat dry enough for storage before it is thi'eshed or 
combined. Sometimes it is impossible to do this because of a wet 



FKiT hi 152 —Pilo of \vt t w hi at in tho oppu, sho^^me; gnin Inoi, simpling tloth Jiiid gnun fioiu four 

luobes on tho cloth 


season. Dining such a year every agency is taxed to tho limit to put 
the 'wheat crop into proper condition for storage. It is possible to dry 
some of this when fc by piling it on a platform and exposing it to the sun 
and wind. The wheat must be handled in order to dry it properly, and 
must be kept covered with a canvas during rains. 

John H. Cox, Bureau oj Agt [cultural Economics. 


W ILTSHIRE Sides for English butchers do not cut up a hog 
Export Should Meet carcass into such common American 
English Requirements cuts as fresh pork chops, picnic shoul¬ 
ders, and butts. (Fig. 153.) They 
merely remove the shoulder blade, the back, tho neck and aitch bones, 
and put the entire side of jiork in cure. 
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Wlien these cm*ed, smoked ^'Wiltshire sides/^ as they are called, are 
cut up for the English retail trade, the butcher prepares the primaiy 
cuts illustrated in Figm^e 154, then slices off portions of these for his 
trade as required. The slices are usually thick and may contain por¬ 
tions of the spare ribs, back fat, plate, ham, sldn, or other product, 
depending upon the part of the caicass from which they are taken. A 
slice of English bacon cut across 


the loin includes: A portion of the 
belly, a chop, as we know it in the 
United States; a portion of back 
fat; and a section of skin. 

Imagine an Englishman’s dis¬ 
may if he should buy a slice^ of 
untiimmed loin from a typical 
well-fattened American lard-type 
hog. His purchase would consist 
of about one-third lean, one-half 
fat, and the rest bone and skin. 
Exporting that kind of Wiltshire 
side to England would probably 
be as unprofitable as trying to sell 
untrimmed pork chops m this 
country. 

In the United States consumers 
are less directly concerned with 
the type of hog. Excess fat on 
the loin is normally tiimmed off 
by the packer. Frequently that on 
the ham and shoulder and some¬ 
times that on the bacon are also 
trimmed off. In England the con¬ 
sumers buy the bacon as it is and 
protest justly if there is too great 
a proportion of fat. This has led 
producers catering to the English 
market to breed and feed a t^e 
of hog^ that will produce a Wilt- 
shii-e side with a desirable propoi- 
tion of lean to fat. This moans 
that the loin must be covered v ith 
a moderately thick, even layer of 
fat. The cai'cass must be such th 
attractive, economical, and not wa 



rn,iKr 16J—'^ule of hog showing stmdard 
cuts m the Unitcsd Stites: a. Foot, 6, ham; 
c, bacon, d, lorn, e, picnio bhoulder; f shoulder 
butt, g, bukfat 

a slice of English bacon will be 
y to the consumer. (Fig. 155.) 


Wiltshire Sides of Five Coimtries Compared 

.Ajnerican hog producers can meet the requirements of type and 
finish if they wish to do so. Evidence of this is shown in an importation 
by the United States Department of Agriculture of 20 Wiltalme sides 
from the Liverpool market. These sides originated, four in each of 
the following countries: Denmark, Ireland, Sweden, Poland, and the 
United States. 

These 20 sides ^vcle fairly uniform in length but differed consider¬ 
ably in width, thickness of fat over the back, and in thickness and 
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pioportion of fat in the cuts. The back- 
fat thickness had a dofiiiito influence on 
Iho bacon grade, the fatter sides being 
graded lower by the foreign graders. 

The best Aiuerican sides in the ship- 
nieiit oompajL*ed favorably in quality with 
those from other countries, as indicated 
by general appearance, and possessed 
deshable back fat with respect to average 
thickness. They showed the greatest 
variation, however, in thickness of back 
fat from s h o u 1 d o r to ham. The propor¬ 
tion of lean to fat was as deskable as in 
any of the other sides. Doubtless there 
are^ many market hogs in this country 
which do not show such desirable export 
typo and finish, but suitable hogs can be 
produced by those who understand the 
demands and methods of the English 
trade and adapt their production methods 
accordingly. 

Cooked Meat Tests 

These 20 imported sides were cut into 
the English retail cuts and the loins and 
hams {gammons, as hams are called in 
England) were roasted at the Bureau of 
Home Economics. The cooked meat 
was tested for palatabUity by the official 
grading committee of the department’s 
moat research staff. It is of more than 


inlevost to note that tho Amori- 
Tiion, ft, ion* tiKi, c, inn»; loin </, buk call pork, With particular reference to 
IrVnmk''Mieiiv, loins, was almost unanimously de¬ 
clared to be too salty. Loin samples from 
Denmark, Rwedon, and Ireland were milder and more desirable. 
This was not the ease \\ith (he ganunons. The American gammons 
were graded a close second, Iholhinibh being slightly more desirable. 
Tho fact that tho 


most lightly ourod 
Wilt shires had re¬ 
mained sound during 
shipment from the 
respective countries 
of origin to England 
and from England 
to the United States 
suggests that a mild¬ 
er cure than that 
found in the four 



Ainoricail sides^ IC- rmuRi ns—Di-^tiibutionoffal andlem m piunaiv Wiltshire cats* 
turned from Liver- <» Longlom, rf, back bvon, e, thick slieak,/,thm streak. (Cutb 
pool COllld boused are design lUdTulUsajuo letters ubmflB.l'iJ) 

m American sidts for exportation to tlie English market. 
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From observations made on thebO imported TViltbhircs, it would ap¬ 
pear that the type of hog necessary for the production of satisfactory 
TViltshii os closely approaches the type hich will produce the most de¬ 
sirable American cuts. AAliether the swine grow or is raising hogs for 
export or for the domestic trade, he will find that those possessing 
quality and a relatively high proportion of lean to fat will find greatest 
favor at the market, ^he problems of breeding, feeding, and manage¬ 
ment must be studied in their relation to the practical production of 
quality pork w^hether the final product is to be exported or used at 
home. 

R. L. HiNnn, Bvteau oj Animal Industry, 


W OODLANDS on Farm The farmer owms nearly one-third 
an Important Factor of all the forest land in the United 
in Timber Survey States. (Fig. 156). But what do 

the farmer’s acres contribute to the 
total timber supply of the country? ^ How rapidly are his woods being 
reduced by cutting, tree diseases, insect attacks, fire, grazing, and 
other means? How much of his timber does the country need? Is the 
farmer getting full value from his wood lot now, and can he get more? 



riouRL ISf) —The firmer as i timber owner 


These aie a few of the questions comprised in the one big question: 

What are this coimtry’s actual timber resources and bow do they ac¬ 
tually meet present and future needs? ” This question has never been 
answered accurately for the country as a whole, or even for any one 
State. Forest-conservation policies and practices have been based 
largely on rough and imreliable estimates, because a census or survey 
of the country’s forest resources and timber needs, broad enough to 
furnish facts instead of guesses, is a project involving years of effort 
and millions of dollars. 

In 1928, however, Congi’ess passed the McSweeney-McNary Act, 
grouping ^ the activities of Federal scientific forest investigation into 
one big program. Section 9 of this act authorized the Secretary of 
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Agriculture to spend $250,000 a year for 12 years, in cooperation with 
the several States— 

in making a coinproiionbivc sum}’ of the present and future requirenionts for 
timber and other forest products in the TInited Htates, and of tiinl>er supplie-., in¬ 
cluding a determination of the i»resent and potential produetivitv of forest land 
therein, and of such other facts as may he necessary in the detenninatiou of najs 
and means to balance the timber budget of the United iStates. 

Survey Well Under Way 

The forest survey tlius authorized is now well under wav. Briefly, 
it follows four lines of investigation: Stand, depletion, yields, and re¬ 
quirements. First, how much timber has the United Stat es now stand¬ 
ing—in mature saw timber, in cordwood, and in young growth coming 
in on burned or cut-over forestland? Then, how fast are forest use and 
forest enemies reducing present stands? To balance against tho an¬ 
swer to that question, there must bo acemate figures showing howfast 
the present forests are growing—how much wood is grown each year 
to counterbalance use and loss, and how nuich might be gi‘own with 
adequate lire protection and forest management? Finally, how much 
wood does the United States need, and are its needs increasing each 
year or lessening? In short, is tliis count ry facing a tim bor shortage or 
shaUithave, as some claim,more than enoughwoodforallfuturenoeds? 

Thefarmer is not oidy alarge timberland owner, and tlrorcforc a po¬ 
tential producer of a considerablo part of the countiy’s timber sup¬ 
plies, he is dso a large consumer of lumber and cordwood. From 1 he 
survey he will learn a great deal about the location, e.vtent, and charac¬ 
ter of his own future timber supplies, as well as the pjut he can play in 
producing wood for the Nation, and where future markets for farm 
woodland products will bo found. 


C. hi. OitANUEU, Forexf Neii'icf. 
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FARM 

MECHANIZATION 



MECHANIZATION SLOWS AS MORE OUTPUT AND LESS 
DEMAND LOWER PRICES 

Implements and machinery available for use in farming have been 
an influence of flrst importance in detennining the prevailing type of 
farming in terms of size of farm, production programj and capital re¬ 
quirements, But the influence that each new invention in fa^ ma¬ 
chinery has had on American agriculture has been closely limited by 
the nature of the farm land in each part of the agricmtmal area. 
Further, machinery alone has always been inadequate to bring about 
a fuU-rounded development of the agricidture of any region. There 
must be an economic motive for the utilization of machines strong 
enough to make their manufacture and sale profitable and to en¬ 
courage a period of tedious and expensive experimentation in de¬ 
veloping the machinery. In the long nin, the demand for the pro¬ 
duction wliich the machine facilitates, is the most essential motive 
in its utilization 

The period since the World War has witnessed a remarkable acceler¬ 
ation in the readaption and use of agricidtural machineiy, with attend¬ 
ant expansion in agricultural production, both in this coimtry and 
abinad. Further development in mechanization must be conditioned: 
(1) By the adaptability of the various portions of our agricultural area 
to the practical and economic use of new implements; (2) by the extent 
and chai'acter of the demand for the commodities whose production 
may be increased by the new machines; (3) by the degi'ee of success 
witn which these machines fit into the present organization of farms, 
or could be fitted into a system reoiganized on the basis of the use of 
new machines and new practices which they induce, and the type of 
financial and business organization necessaty to make their use both 
technically successful and economically feasible. 

In general, the liberal use of machinery has been ins^arable from a 
high degree of commercialization in agriculture. Irequently the 
invention of a single machine, "which met a keenly felt need m the 
technical processes of production and thus removed an ess^tial 
limitation to volume of output, resulted in a remarkable expansion in 
a given type of agriculture. 

The most outstanding example in American agriculture probably 
was the invention of the cotton gin late in the eighteenth century. 
This invention, with subsequent improvements, was the prime factor 
in the rapid spread of cotton production. Mechanization in planting 
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and cultivating cotton never progressed very far until recently. For 
years relatively low-priced labor enabled growers to furnish a suffi¬ 
cient supply of cotton at relatively low production costs. Shortly 
after the World War exceptionally heavy boll-weevil damage in the 
oldc’r cotton areas 1 ‘esulted in relatively low production and good 
prices; and cotton growing iu the subhumid sections of Texas and 
Oklahoma was greatly expanded. These areas are particularly suited 
to the use of machineiy, and here the mochanissation of cotton farms 
has been considerably developed. 

Another important example of key inventions I’eloasing forces that 
make for rapid agricultural expansion was the invention of the reaper 
early in the nineteenth century. The production of small grains, 
particularly of wheat, in the earlier times and in more primitive coun¬ 
tries, had been characteristic of self-sufficing, small-scale farming. 
The daily bread of the peasant and the feed for his flocks and herds, 
so far as they were given rations of gi’ain, depended on primitive hand- 
labor methods to so lar^ an extent that no very large surplus was 
produced for market. Russia produced a surplus of grain under 
primitive technic but largo production for export wu>a not forthcoming 
until there w as a considerable utilization of modem tillage and harvest¬ 
ing machineiy. In the United States, the first implement to pro¬ 
mote rapid development of the Middle West was the steel plow, 
which facilitated the plowing of heavy prairie soils. Then came the 
invention of the reaper, the grain separator, and hay harvesting 
machinery, all within the 30 years before the Civil Wai*. The Civil 
War, by increasing the demand for food products and making labor 
scarce, gave impetus that led to a rapid expansion in the use of those 
machines. Great expansion in the farm area in the upper Mississippi 
Valley came in the decades following the Civil War, and resulted in a 
heavy exportable sui'plus of grain. About this time the binder began 
to replace the reaper. This period marked the rapid spread ofwheat 

P roduction across the upper Mississippi Valley and into the Great 
'lains area. It marked, also, the fimt development of wheat fanning 
on a truly largo scale in the Sacramento Valley, the Palouso countiy, 
and the Red River Valley. It w as in the Saci’amento Valley that the 
combine was fii'st usedj and in its early development the si earn traction 
engine was used w ith it as a source of power. 

These developments hud a profound influen<*e on types of farming 
in tlie various parts of the small-grain region. The mere displacement 
of man labor by horsepower and machinery did not greatly change 
the farm organization so fur as the human element was concerned. 
It eliminated the hiring of considerable seasonal labor, but did nothing 
to diapla(‘e the family farm. It did much, how ever, to change the size 
of the operating unit; because all these inventions increased the capac¬ 
ity of labor. The acreage per man was greatly increased as was 
also the amount of capital necessaiy to finance a farming enterprise. 

About the opening of the twentieth century the iutemarcombustion 
engine began to be used on the farm, first as a source of stationary 
power, then in the tractor, and finally in the truck. This development 
did not come rapidly at first. It was only with the coming of the 
World War that universal attention was turned to the importance of 
the tractor as a source of mechanical power, and that the development 
of tillage and harvesting implements and machinery to fit this new 
source of pow'er was serrously considered. During and after the war 
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there was an important development in perfecting the tractor as a 
mobile power imit and in developing the combined harvester-thresher. 
These developments again profoxmdly influenced the type of farming 
within the small-grain areas, and significantly shifted the boundaries 
of the teiTitory devoted to wheat production. 

New powder and new machinery have again increased the capacity 
of the farmer in terms of land and capital and they have vastly in¬ 
creased his output of -wheat and other small grains. More labor has 
been displaced, a still larger investment must be made in farm equip¬ 
ment, and the acreage that one man can handle has been increased. 

This period has induced a great deal of discussion of the future type 
of business and technical organization of the farm. A few conspicuous 
examples of corporations being organized for agricultural production, 
securing vast holdings of land, and operating on exceptionally large 
scale, have raised seriously the question whether, with the new type 
of machinery, the family farm would continue to have a place, pp- 
ticularly in small-grain farming; and -whether the corporation, with 
its greater command of capital and its allegedly higher degree of 
technical efficiency, -would not become the prevailmg type of business 
unit. Statistics lend but little support to such a supposition. There 
have been comparatively few instances of the promotion and subse¬ 
quent operation of corporation farms in a manner sufficiently satis¬ 
factory to draw capital from other industries. Experience thus far 
offers inconclusive e-vddence; but it seems apparent that the family 
farm, transformed as it has aheady been to a considerable extent in 
the amount of land and necessary capital as -well as in equipment and 
technic, -will continue to remain the dominant type of farm-business 
organization. 

Recent developments in farm machineiy in the corn and livestock 
remons also have been conspicuous. There has been a very extensive 
substitution of tractors for horses as a source of pow^r, and' significant 
changes have taken place and are takiirg place m the introduction of 
higher-capacity planting, tilling, and harvesting machinery for corn 
and for the small-grain feed crops. Dependent as is this whole region 
on livestock as the end product and the direct source of income, it is 
an open question whether the wave of mechanization can ever have 
so important an influence upon the type of farming as it has already 
had in the small-grain region. To be sure, animal-husbandry practices 
have lent themselves to some mechanical devices that tend to elimi¬ 
nate or reduce labor requirements, hlilking machines and cream 
separators have been introduced and improvements have been made 
in the facilities for feeding livestock and for^ marketing livestock 
products; but as yet the effect of these things in increasing the scale of 
operation has been generally loss striking than has been the effect of 
machinery on crop production. 

The recent drop in the prices of fai*m products has caused a marked 
slow’ing up in the adoption and use of fann machinery. Further de¬ 
velopment in mechanization must rest on such an improvement in the 
prices of agricultural commodities as w’ill justify the considerable 
capital outlay necessary. The present period seems to be a repetition 
of recent history. The period between 1870 and 1900, as already 
indicated, was one of rapid agricultural development in tliis country, 
Farm machinery -was not the least among the elements that stimulated 
this rapid development. As is always likely in such circumstanceb, the 
100446®—32-27 
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devolopment went ton far and helped to brinu about a depression in 
agricultiu'c. 

We have usually conceived such a condition of maladjustment to be 
remedied by a redistribution of population and capital between aji:ri- 
culturo ancl the other industries. Thai such a readpistinent process 
was actually underway duririi? the last decadeisindicated bvslatistics 
on the movement of population to and Iroiu agriculture. Up to Ip:) 1, 
every year since 1024 witnessed a net movement out of agriculture 
into ui^au pursuits. Undoubtedly this inovcinent w as going ou before 
1924; but except for 1922, which'sliowed the same movement, figures 
are not available. This net mo\ emont from farins averaged during the 
seven years, 1924-1930, about 640,500 pei*sons annually, lint, in 1930, 
this net movement Irom farms greatly declined After allowing for 
deaths and births on farms, there was a net ^lin in farm population 
during 1930 for the lii‘st time in many yearn. This net gain amounted 
to 208,000 as compared wdth a net loss in 1929 of 269,000. Unemploy¬ 
ment in industry is even less attractive than low returns in farming, 
and it seiuns obvious that lurther rcadjiibiment in our agiiciiltural 
output thi'oiigh reduction in the number of farm lamilLes will have to 
await a substantial recovery in indubtry and tra<le. 

This,in turn,has its inovilableefreetupon the further mechanization 
of agriculture and the rate at wliicli it can pioceed. As long as human 
laboris superabundant and therefore cheap, no very rapid substit iilion 
of machinery for labor can take pla(‘c. Further, the cosis of employ- 
mg machinery seem to have a siguificanco dilferent from that of costs 
involved in employing proprietor and family labor upon the farm. 
Machinoiy costs must, for tno most part, be met with fairly imincdiaie 
cash payments which must come from the gross value of the product 
of farm operations. On the other hand, family and farmer labor costs 
are not always met to theii* full nominal value fi‘oiu the product 
produced, and failure of the farm business to return such values does 
not usually result in bunkiiiptcy nor in the immediate abandonment of 
the farm. 

The present situation with refenmee to farm mechanizatiou and its 
relation to types of farming may be sunmiarized somewhat as f()ll()w^s; 
The developments in mechanical source's of powTr and in implements 
and niarhinery to aceoinj)aiiy them lin\e, during the last 15 years, 
greatly increased the purely i)hysi<*aI elllcieiu’y of human labor in tlie 
production of farm commodities. As long as favorable prices for these 
conimodiliesoouhl be secured this physitud efllciency wasrelleoted in 
economic eiriciency and higher jirofits, and workeel to displace con¬ 
siderable human labor, to iiuu'cabo the «ize of the operating unit, and 
to expand the output. These very developments, how'ever, have 
helped ^ reduce the pjices of commodities, and thereby to reduce the 
economic efiicicncy and hence the profits of farm operation under 
present conditions. It W'^ould seem that eventually not merely the 
present technic but one characterized by a considerably higher degree 
of mechanization wdll probably prevaiL This development, however, 
must await very thorough-going economic adjustments, not only at 
homo but abroad, before the prices of farm products can be such as to 
stimulate again a rate of growth in the use of farm machineiy com¬ 
parable with that which prevailed in the 10 years immediately follow¬ 
ing the World War. 

C. L. Holmes nnd Jvl. R. Coockr, 
Bureau of Agricultural Economics, 
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MECHANIZATION AFFECTS BOTH SUPPLY OF AND 
DEMAND FOR AGRICULTURE’S PRODUCTS 

Within the last decade, the marked increase in the use of large-scale 
farm machinery and mechanized power has had an important influ¬ 
ence upon the agricultural price system. The general effect of this 
movement toward mechanization has been to increase the production 
per farm laborer, to lower the price per unit of farm produce, and to 
transfer labor from the farm to the mine, the macliine shop, the trans¬ 
portation system, 
and the sales force— 
a transfer that helped 
to cause the 11.5 per 
cent decrease in our 
farm population be¬ 
tween 1920 and 1931. 

The first important 
influence of mechani¬ 
zation has been to in- 
(‘rease agricultural 
production. ^ For ex¬ 
ample, the introduc¬ 
tion of the combine 
and the increase in 
the use of the tractor 
in wheat production 
have resulted in a 65 
to 85 per cent reduc¬ 
tion m the amount 
of direct labor re¬ 
quired per acre in 
wheat production on 
some of our level, 
semiarid land; in an 
increase in the cash 
expense per fanp; 
and in an increase m 
the size of the farm 
unit that the individ¬ 
ual wheat producer 
can handle. 

This, in turn, has 
meant some reduc¬ 
tion in the margin 
between the cash expense and income per farm, provided the 
amount of wheat sold remained unchanged. The wheat farmer, 
therefore, has been inclined to increase the size of his farm in order 
to seem'e a more efficient utilization of his machine equipment and in 
order to increase his fann income. Large-scale wheat production by 
the machine method, however, has tended to be a cheaper production 
method than the old direct-labor method. 

As a direct result, wheat production in areas suited to mechanization 
was quite profitable up imtil the 1930-31 season. Because of this, wheat 
acreage has tended to increase from year to year in the level, semiarid 
areas in the United States, Canada, Argentina, and Australia.^ The 
result, as shown in Figure 167, has been a 25 per cent increase in the 



ri<jURE 157 —When 1 ho ■world Vrhe.it supply and the a\eritse firm 
price of vheat in Uie United States ftoin 1020-21 through 1930-11 
ue compired, the bupplj-price rel itionship is fiuito cloirly indi¬ 
cated. When the wheat supply hub been above the trend line, 
Tirices have been below av eroge and w hen the buppl> hob been be¬ 
low trend, prices hav o been abov e av erage 
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world wheat bupply since 1921-22; and even though the world demand 
lor wheat has apparently been increa'^^ing from year to year, United 
States wheat prices, when adjusted lor changes in the general price 
level, still show a downward trend from 1920-21 through 1930-31. 

In contrast to this first important influence of mechanization, that 
increases production and depresses prices, there is a second important 
influence that transforms the type of power used in agriculture and 
decreases prices by decreasing the farm demand for fann pioduce. 

The increasing substitution of multiple-row^ for 1-row implements 
and the substiturion of the tractor and the motor tru(‘k for the horse 
and mule have decreased the number of horses and mules required in 
American agriculture. This combined effect of improved machinery 
and mechanized power has resulted in a 29 per cent decrease in the 
number of horses and mules on fanns in the United States between 
1920 and 1931. ^ 

This decrease in the number of horses and mules in turn means an 
mcrease in the demand for raw matt^rialb and industrial labor and a 
decrease in the demand for pasture, hay, and araiu. But just as an in- 

(‘reased production is 
accompanied by a low - 
cred price level, so is 
a decreased demand. 

The third important 
influence of mechani¬ 
zation is a result of 
the first two. When 
the production of cer¬ 
tain farm products is 
increased and the 
price is driven down, 
the high-cost pro¬ 
ducer is inclineci to 
readjust by cutting 

.V j , » . , acreage. Again,when 

tno demand for a given farm commodity is decu’eased and the price 
dowrn, the high-cost producer is forced to cut production. 

Mechanization in agriculture, then, may bo an important factor in 
concentraliug the pro<luctiou of given commodities ni the areas that 
possess the highest comparative advantage or are best suited to the 
crop under consideriiLion. Since 1920, this process has been illiis- 
toted by the increasing concentration of hog production in the Corn 
Belt and of wheat in the Great Plains area. 

In the of the typical field crop, the efleet of mechanization has 
tended to be direct. In the case of wdieat, production costs have been 
decreased, production increased, prices decreased or prevented from 
mcreasmg, and the acreage readjusted on the new cost basis. In the 
case of com, both the production costs and the demand have been 
decreased and prices have been depressed. Again, in the case of horse 
and mule prices, the effect has been direct—demand has been decreased 
and pnees have been depressed. 

Indirect Effect on Livestock Industries 

- case of meat aniiuals and dairy and j>ou]ti*y products, however, 
the effect of mechanization has been indirect. To begin with, the 



^ 1 ■" tnralns roso hiKhor dm mg the vi \r 

period tiuu did the prices of meat aniimd'*, the prices of the tveo 
groups of cominoclitios fond to iTio\e logothor, \^ith meat aiiim d 
pi ites ch angmg fiom o 1 o is numtlis after gram pines has e ch mged 
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price of the farm-raised hay and feed grains is affected by mechaniza¬ 
tion. But since the feed cost is the most important cost element in 
livestock production, changes in the price of farm-raised feeds, as 
indicated in Figure 158, soon tend to be transferred in part to live¬ 
stock prices. 

We may conclude that mechanization is an important influence 
behind the price of certain agricultural commodities, which, through 
the last decade, has tended to increase production enough to offset 
the increase that might have been expected in the agricidtiiral price 
level had agricultural production remained unchanged while the 
population of the United States and of the w orld continued to increase. 

^ This influence, in turn, has been exerted: (1) By decreasing produc¬ 
tion costs and increasing production, (2) by decreasing the farm de¬ 
mand for certain agricmtural commodities and thus increasing the 
net productive acreage, and (3) by concentrating the production of 
certain agricultural conmiodities in the regions best suited to their 
production and thus still further decreasing costs. 

Oris V. Wells, Bureau of Agricultural Economics. 


MECHANIZATION HAS MADE GREATEST PROGRESS IN 
THE GREAT PLAINS REGION 

Perhaps in no other amiculturaliegion of the United States has there 
been a more fertile field for the ine<manization of agriculture than in 
the Great Plains—that vast expanse of country extending from the 
Panhandles of Texas and Oklahoma to Noith lJ)akota and Montana. 
This region, all lying within a range of 13 degrees of longitude, is char¬ 
acterized by wide extremes of temperatm*e, low rainfall, high winds, a 
loose loam soil, and comparatively large stretches of level land; aU of 
which have contributed to an agriculture that has grown and thriven 
on mechanical power. 

At first the home of the Indian and the buffalo, then of the Texas 
steer wliich followed the Chisholm Trail, this region has been open to 
settlement for about half a centuiy. Though it was first homesteaded 
in half-section units or less, the passing years have witnessed a con¬ 
solidation of these small units until to-day single farms eiubracing 
thousands of acres are not uncommon. Varied as the sections from 
which came the sottlei-s, were the horse-di-awui implements that they 
brought with them to subdue the wild praiiie sod. There followed 
years of experience, development, and trial before suitable equipment 
that would fimction most efficiently under Great Plains conditions 
was available. 

During the agricultural infancy of this region changes in the methods 
and machines of production and in the strains of crops growrn look 
place as the new settlei*s became accustomed to the peculiarities of 
theii’ new surroundings. Horses and mules, before 1910, were about 
the only source of motive power available and the daily capacity of 
individual workers was dependent upon the size of these teams and 
the implements they pulled.^ With the available power and equip¬ 
ment at his command the agiicultural w'orker in the w’intp-wheat belt 
of the Great Plains could handle without help, except during the peak¬ 
load periods of wheat seeding and harvest, an average of about 320 
acres of crop land, 200 to 220 aci'es of, w hich w ab in wheat and the 
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balance in food oiopb. In the spring-wheat l)elt the same total acreage 
could be handled wdth 100 acres in wdieat, 40 in suimner fallow', and 
the balance in feed crops. 

Horses and Mules Largely Supplanted 

Rapid changes in farm power began taking place after 1910 and wxro 
augmented by the stimulus to agriculture resulting from the World 
War. Hoi’&es and mules were supplemented by mechanical power in 
the form of tractoi*s, trucks, and automobiles. Tractor figuj*es by 
States are not available for the eailyyeam. As a source of farm power, 
however, the tractors w'ere relatively unimportant in 1909, the fiist 
year in w^hieh figures on the number maniifacturod w ore available. In 
that year 2,000 w^cre manufactiued in the United States. In 1919 the 
United States census reported a total of about 82,000 tractois on 
fanns in the eight important w heat-grow ing States of the Great Plains 
Of these States, Kansas led with a total of 17,000 machines. Colo¬ 
rado, with about 5,000, had the fewest. Tractors of this decade wore 
mostly of the largo, slow -mo\ing type, erude in construction and costly 
in operation. Truelcs and automobiles were of little importance as a 
means of transportation in 1909, wlien about 3,000 of the former and 
122,000 of the latter wore manufactured. ^ By 1919, there were about 
27,000 trucks and over 500,000 automobiles on Great Plains farms. 
That those machines wore exerting an inlluence on power usage is 
indicated by the fact that duiing tliis period, W'hile the total number of 
horses and mules increased nearly 8 per cent on the farms of this 
region and this increase was accompanied by a 51 per cent increase in 
wheat acreage, there was a decrease in number per 100 crop acres of 
from 6.2 to 5.3 head. It was about the end of this decade that small 
tractors pulling 2 and 3 bottom plows were introduced, and that they 
w'ere inmiediately popular is partly evidenced by the fact that the 
number of tractore manufactured in 1917 and 1918 was about 100 per 
cent gi*ealcr than in each preceding yeai. 

During the next lO-year period rapid mechauizatiou took place and 
the number of tractors on Great Plains farms increahed from about 
82,000 in 1919 to 274,000 in 1929, tnicks from alxmt 27,000 to 100,000, 
and automobiles from about 600,000 to 1,000,000. Kanstis, wliich led 
ill number of tractors in 1919, was still leading in 1929 with a total of 
66,000, an iiKTcase of nearly 300 percent; whereas Colorado, still follow¬ 
ing the other States, showed about 200 per cent increase. Wheat acre¬ 
ages, as in the past decade, again increased and in 1929 were 15 per 
cent higher than in 1919. Hoi*ses and mules, however, showed a dec^lme 
of approximately 13 per cent in total numbers and from 5.3 to 3.6 head 
per 100 crop acres. 

The increasing and widespread use,of tractors and the power equip¬ 
ment necessary for their most efficient operation, together writh trucks, 
has been reflected by radically changing machinery values per crop 
acre. For the year 1909 machmery values per crop acre for the Great 
Plains averaged only $3. This value represents equipment practically 
all of which was horse drawn. By 1919, not only because of more 
machmery but because of a high general price level, values hod risen 
to $7, an increase of 133 per cent, on a crop a<Teage 26 per cent greater 
than that of 1909. Bec^ause of more efficient tractors and lai'ger equip¬ 
ment as well as some decline in prices, 1929 values per crop acre on an 
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acreage 30 per cent greater averaged iil lower than those of 10 years 
previous. 

The Combined Harvester-Thresher 

Expanding wheat acreages, increases in machinery values, and de¬ 
clines in numbers of v ork stock, although caused primarily by mechan¬ 
ical power, have been ififluenced to a yeiy marked degree by power 
equipment. Perhaps the chief influencing factor of equipment is the 
combined harvester-thresher. This machine, first used in the wheat- 
growing districts of the Pacific coast many years ago, is comparatively 
a newcomer in the Great Plains. Some 20 years ago a few machines 
were brought into the Judith Basin of ]Montana where they proved 
successful. One or two were carried as far south as Nebraska, but 
their usefulness there was short-lived. The first small combine was 
manufactured early in the present century, and its use and life in the 
Intermountain and Pacific Northwest States were also rather snort. 
The first small prairie-type combine, 10 to 20 feet in size with a capac¬ 
ity of about 30 to 50 acres per day and equipped with an auxiliary mo¬ 
tor, was introduced into the Great Plains in 1918. This macliine In the 
years that followed proved to be practical, efficient, and economical 
under most conditions in that region. From a few machines in 1918, 
Kansas in 1926 had an estimated total of about 8,300 conibines which 
cut 30 per cent of the wheat crop that year. It was estimated there 
were about 20,000 combines on Kansas'faims for the harvest of 1931. 
Other Great Plains States have no doubt shown proportionate increases 
in numbers of combines on wheat farms in view of the fact that in the 
period 1927 to 1930, nearly 60,000 cojnbines were sold in the United 
States. 

In the winter-wheat area, the disk hairow-plow with a daily capacity 
of 25 to 30 acres, is replacmg other unplements in preparing the land 
for planting. In the spring-wheat area where summer fallowing is 
necessaiy, tte duck-foot cultivator has partly eliminated ;plowmg. 
Mechanical power in conjunction with these and other maemnes has 
so lowered production requirements that former siibmarginallands once 
considered good only for grazing are now producing wheat that, under 
nonnal-prices, returns a profit on labor and materials of production. 

An examination of the ofTects of mechanization on labor require¬ 
ments shows clearly why the trend has been toward modern units of 
power and equipment. Investigations made in Mon tan a, for example, 
indicate that where 35,000 wheat faimcrs were operating in 1915 to 
1917, there were only 14,000 in 1929 and they in turn wore handling a 
larger acreage. Man-labor requirements that, under the old system, 
amounted to from 10 to 14 110111*8 per acre have been reduced to from 
2 to 3 man-hours per acre under present conditions. Records from in¬ 
dividual farms show that with horses it is possible for one man with 
some help at harvest time to handle 320 acres of crop land. With the 
old heavy-type tractor 700 acres per man could be handled; substitut¬ 
ing a lighter modem 3-plow machine, 1,000 acres; and with a modem 
heavy-duty tractor of 30 draw-bar horsepower, 1,600 acres. Investi¬ 
gations made on a number of farms in Kansas show an average man- 
labor requirement of 6.6 hours, for producing an acre of winter wheat 
entirely with horses under the old methods, whereas on farms operated 
entirely with mechanical power and using a 20-foot combine, only 1.34 
man-houi*s are necessary 
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Production Methods Immensely Changed 

It is clcarlv evident that mechanical ])ower and e<piipnient are forces 
that in the 'oi)erator’s hands have allowed him coinplelely to change, 
his methods and practices of production. In the rapidly xnoving pic¬ 
ture of agricultural changes and adjustments, th(‘ elfect of mechaniza¬ 
tion on the society of the community |)crha ps has Ix'cn obscu red by t he 
stupendousness of machine production and the wonderwith whichitis 
viewed. By enabling one man to handle an acreage several times that 
formerly handled yuth horses, mechanization has led to the consolida¬ 
tion of faims and to a reduction in farm population as evidenced by the 
changes in the numbers of wheat fannei-s in Montana where there has 
been a decline of 60 per cent together with a slight incr<>nse in total 
crop acreage handled by those remaining, who procured the additional 
land through purchase from less aggressive neighbors, and by purchase 
or lease of abandoned or State land. 

In many communities mechanization has led to what may be ti'rmed 
a semiabsentee-operator system of wheal farming. Under this system 
the operator is on the farm or in the community only long enough to 
put in and harvest the crop. It is the ju'csent custom of many fanners 
unmediately after harvest to move vith their families to largo towns 
where school and social advantages nx’c on a higher iihmo than in their 
own community or neighboring towns. Othem spend the winter in 
the warm climates of Florida or California. Jt is not infrequent to 
find farms to which the operator comes only in tho sjuing and full, 
leaving his family in some distant town or city. Under such a system, 
together with a decreased farm population, many of the sjuall prauie 
towns dependent on farm trade for their existence can not survive. 
It may be argued that they are not a necessaiy adjunct, for with the 
automobile or truck the distant large town is quickly available for 
immediate wants. The majority of largo towns in agricultural sec¬ 
tions, however, are just as dependent on farm trade, and they too 
must shrink to a size that can be mauitaincd by a smaller rural popu¬ 
lation, part of which supports the community for only a fraction 
of the year. 

L. A. Risynoiidson, lintenu oj Agricultural Kcommicu. 


CORN BELT INCREASING ITS OUTPUT PER MAN IN ALL 
PHASES OF CROP GROWING 

The Corn Bolt of the United States includes territory naturally well 
suited to the dovolopmont of fai-m inechaidzation. Tliis is <luo to the 
fortunate combination of gentle topography, fertile soils, and a climate 
favorable to a number of crops. Moreover, in this region a large pro¬ 
portion of the farms are over 100 acres in size, llowever, in so far as 
sections of tho Corn Belt are dependent upon livestock as thefr end 
product and the dii'oct source of income, they will never be open to 
mechanization to quite the same extent as are regions given over to 
small-grain production alone. 

Increase of Accomplishment per Man 

According to studies of farm organization in the C'oru Bolt, the n'cont 
addition of mechanical power has raised the accornplLshmenl per man 
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per day in the case of every operation studied. Thus, plowing with 
five horses 4.5 acres per day compares with 7 acres plowed with a 
2-pIow tractor and 11 acres plowed Avith a 3-plow unit. 

Similarly, the accomplishment per man in double disking is raised 
from 14.5 to 21.5 and 30 acres, respectively, while plank dragging 
with five horses covering 20 acres per day becomes 37.5 acres Avhen 
d one Avith the tractor. In like fashion, cultipacker, han-ow, and rotary 
hoe, each drawn by four horses and covering 16.5, 24, and 22 acres, 
respectively, cover 23, 43, and 31 acres when tractor drawn. 

Planting corn, rmtil recently a task delegated to the fast-walking 
team of the farm and averaging in the above mentioned strrdies but 14 
acres per day, was, through the use of the 4-row power plarrter, speeded 
up to 33 acres. In the cultivation of com the use of cultivator-s of the 
4-row type, usually tractor operated, has raised the acconrplishrrrent 
per man to 40 acres per day from the former 6 to 8 acres for single row 
and 12 to 14 acres per day for 2-row, animal-drawn implements. 

Another important stride in the mechanization of com m-owing is the 
perfecting of the mechanical corn picker. Where two hand huskers 
under farm conditions were reported as husking 2.8 acres per day, two 
men and a 1-row picker husked 6.7 acres whereas two men and a 2-row 
machine harvested 10 acres. In com yielding 50 bushels per acre, this 
repl-esentcd 70,167.5, and 250 bushels per man per day, respectively. 

The entire operation of growing coi*n, often consuming 15 hoiirs of 
man labor per acre under the older methods, has been performed on 
many farms with but 7 to 8 hours of man labor when these advanced 
stages of mechanization are introduced. IndiAudual instances show 
even more striking differences. 

Small Grains in the Com Belt 

In like manner these recent changes in mechanization have been 
adopted on Corn Belt farnrs in the operations incident to the culture of 
small grains and forages. This is strikiugly seen in the seeding of oats 
and •vmeat in which, depending upon the particular combination of 
operations employed upon dilTerent fanus, from 37 to 74 per cent of the 
power application was supplied by the tractor. On tho same farms 
approximately 60 per cent of the work on soybeans was done by tractor 
power. In harvesting and threshing oats a crew of 17 men using 
stationary grain separator for threshing, applied 5.6 man-hours per 
aero whereas w'ith a combined hai'vester-tnreshcr a crew of 3 men 
used btit 1.3 hoinw. For wheat the figures were 16 men and 6.1 hours 
per acre compai-ed to 3 men and 1.3 hoursj respectively. 

An item worthy of note in this connection is the increase in ci'op 
aci'es per worker between 1909 and 1929. Based upon figures taken 
from the Federal census tho Corn Belt States i*eportod mcroases in 
crop acres per worker of from 15 to 37 por cent; although obviously 
this increase is not to be credited entuely to mechanization. 

Horse and mule numbera on fai’ms in the United States declined 
from 21,217,000 in 1910 to 17,611,000 in 1930, a decline of 17 per cent. 
For the Com Belt States these nmnbers have^ likewise deci'eased, the 
decline from 1910 to 1930 being 22.5 per cent in Iowa and 36 per cent 
in Illinois. This decline is in part due to the introduction of the auto¬ 
mobile, the tnick, and tho tractor, but is also duo in pai-t to other 
changes in farm technic aside from the introduction of mechanical 
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power. ]More sigmfi<“ant perliaps is the accompanying decrease in the 
number of homes used per 100 acres of crops. In every State of the 
Corn Belt this figure has declined, the figure of 6.5 homes per 100 acres 
of crops in low a in 1910 becoming 4.6 in 1930, whemas for Illinois the 
figures are 6.8 and 4 2 respectivdy. hlichigan with less opportunity 
for mechanization shows a decline from 6.6 to 4.1 and Missouri from 
8.1 to 6.3. 

Change in Size of Farms 

Increasing mechanization on individual fanns, by reducing the de¬ 
mand for man labor upon a given acreage, may result in hiring less 
outside labor. Given a fixed labor force, or one that is reduced wdth 
difficulty, the result may be the combination of several farms into one. 
Usually, however, mechanization results in the addition of odd tracts 
of land to the area already included in the operation of the farm. 

Studies in specific regions show that a lew' farms have been combined 
and some farms have been enlarged probably as a result of the greater 
accoinplishment per man giwving out of increased mechanization. 
Despite this e\ideuce, however, the trend to combine or enlarge farms 
is but dimly discernible in the published census figures for the United 
States. This is in part due to the increase in the number of small 
farms near’ cities, offsetting the increase in the size of the larger farms. 
Individual States in the Corn Belt show this tendency toward larger- 
sized units with somew hat greater definiteness. When counties in the 
major corn-growing I'egions are studied in detail a tendency toward 
increase in the size of fai’ms over 100 acres appeal’s. This tendency 
is as yet insufficiently marked to be considered a definite trend. 

Farms under 100 acres show but slight opportunity to adopt the 
more complete phases of mechanization. At present faims under 100 
acres represent from 28 per cent of the total number of farms in Iowa 
to 60 per cent of the total number of farms in Michigan; this variation 
depending upon local conditions. Whether these small farms will be 
eliminated in the future is a matter of conjecture. Some of them 
probably will always hav'C a place because of peculiar conditions of 
the local market and the nature of the land, or the particular tenui'e 
conditions prevailing. 


Extent of Mechanization 

Satisfactory data are lacking to depict for local regions the e.xtent 
to which the more recently' developed forms of mechanization have 
been adopted by American farmers. For the United States as a whole 
a lai^e relative increase in tractors has taken place. As noted in a 
previous article, in 1909, 2,000 tractors were manufactured in the 
United States.^ For 1930, the Federal census reports 920,000 tractors 
on farms. Illinois alone reports almost 70,000, Iowa 66,000, Ohio 
53,000, and other States smaller but still significant numbers. Simi¬ 
larly, tractor-drawn cultivator’s of which 1,698 were sold in the United 
States in 1926 increased to 41,677 in 1930, whereas mechanical corn 
pickers, of which 7,145 were sold in 1927, were reported as being sold 
to the nmnber of 9,871 in 1930. The combined harvester-threshers, a 
number of which are being used in the grainfields of the Com Belt, have 
increased from 1,690 sold in the United States in 1924 to 17,031 sold 
in 1930. 
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Despite these large relative increases in numbers there is but one 
tractor to each seven farms in the United States. In the Com Belt 
States the numbers axe larger, being one tractor to three faims in the 
States of masdmum com production such ^ Iowa and^ Illinois, but 
decreasing to one tractor to foirr farms in Indiana and Ohio, and to but 
one tractor to five farms in Michigan and one tractor to 10 farms in 
Missouri. Upon the number of tractor-cultivators sold in the United 
States from 1925 through 1930 it is estimated that an average of 
probably only one tractor-cultivator to 10 faims oyer 100 acres in size 
is to be found in the Com Belt. On a similar basis there is estimated 
to be one com picker to every 10 farms over 100 acres in size. 

That the advanced stages of mechanization are less applicable to 
small farms is demonstrated by studies of the organization of farms in 
a good com-grov ing section of the Com Belt. Here, farmers with less 
than 35 acres of com performed with the tractor only 11 per cent of 
the work; those growing from 35 to 70 acres of com used the trac¬ 
tor up to 35 per cent; and those growing over 70 acres of com used the 
tractor up to 45 per cent. In this same section in 1929, on 116 fams, 
75 per cent of the com was husked from the standing stalks and of 
this amount 70 per cent was husked by band, 27 per cent by l-row 

E ickers, and but 3 per cent by 2-row machines. These proportions 
ave changed somewhat in favor of machine huskem in 1930 and 1931 
and may be low for other portions of the Com Belt, but are still 
effective evidence of the limited acceptance of the advanced stages of 
mechanization. 

Walter J. Roth, Bxueuu of Agiieultmal Econoinicff. 


MECHANIZATION IN DAIRY REGIONS INCREASING FAST, 
INVESTMENT DATA SHOW 

The daily region has a comparatively short growing season aud 
lacks the laige level fields that characterize the com and wheat 
regions of the United States. Hence niachineiy and mechanical 
power for field work are not used here to the extent that they are 
used in the other regions. On the other hand, milk is a bulky omd- 
uct, and on a large propoition of the farms it must be hauled daily. 
This has led to a greater use of trucks than of tractors on dairy farms. 
Thus the State of New York, according to the 1930 census, had 37 
tmeks and 25 tractors per 100 farms, w’^hercas Illinois had 19 tnicks 
and 32 tractors per 100 farms. 

The work of caring for the dairy herd requires more than 60 per 
cent of the total farm labor on the speciauzed dairy farms in the 
northeastern United States. Approximately one-haK of the work on 
the dairy herd is taken up in milki ng where hand milking is practiced. 
This one operation under hand nullting usually limits to 10 or 12 the 
number of cows that can be kept per worker. Few dairy farms reach 
the upper limit in nunrbers of cows to be milked per person wdth a 
mfiking machine. Cases of one man milking 30 cows or two men 
milking 60 cows are not unusual. 

The number of milking machines on farms is not recorded in the 
census of agriculture but an indication of their numbers on dairy farms 
can bo obtained from various farms surveys that have been made. 
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In the spring of 1930 the New Hampshire College of Agricultm-e made 
a survey of 414 farms in Graflon County. Ninety-six of these farms 
had milking machines. A year latei- a survey made in Coos Coimty 
showed that 42 dairy farnna out of 83 had milking machines. In 
Connecticut the extension service obtained reports from 863 dairj- 
farms of which 298 had milking machines. A survey of 318 farms in 
northeastern New Jeraey in the winter of 1930-31 showed milking 
machines on 75, In southeastern Peimsylvania (Chester County) a 
survey of 204 farms in the summer of 1931 showed 21 owning milkii^ 
machmes. 

The total investment in farm machinery per farm in the New 
[England States increased 173 per cent from 1910 to 1930. In Wis¬ 
consin the increase amormted to 213 per cent per fanu for the same 
period. Part of this increase was due to a rise of about 60 per cent 
in the price level. Mainly, however, the increase was due to the addi¬ 
tion of trucks, tractors, automobiles, and milking machines on many 
farms, and to a leas extent to the addition of new field machinery such 
as side-deliverj' rakes, hay loaders, com binders, etc. 

Changes Partly Attributable to Mechanization 

The changes that have taken place in the dairy region during the 
last 20 years have been due in part to mechanization. _ Tho available 
measures of chaises in size, efficiency, and productiveness do not 
measure the effect of a^ one factor alone, but rather are the result of 
a number of factors. Thus the number of dairy cows per farm in the 
New England States in 1930 was 26 per cent above the number per 
farm in 1910, and the milk production per farm for 1929 was 67 per 
cent above the production in 1909. It seems reasonable to assume 
that a part of the increase in numbers of cows during this period was 
due to better bam equipment and to milking machines. But the 
increase in milk production per farm over and above that due to the 
increase in numbers of cows was more likely duo to bettor cows, and to 
better feeding and care of them. 

Definite information on the saving of labor per cow associated with 
the use of mUldng machines was obtained in the Grafton County, 
N. H., suiwey in 1930 previously referred to. During tho year tho 96 
farms with milking machines spent 130 hours of man labor per cow or 
threo-fourths as much time as was spent 3 ) 01 * cow on tho 230 fanns 
that did not have milking machines. The fomier group had 22.8 
cows per farm compared with 14.8 in the latter group. 

Similar results were obtained in a survey made m tho summer of 
1931 covering parts of the Now England States and Wisconsin. The 
26 farms with milking machines used 71 per cent as much man labor 
per cow as did the 41 farms that did not use mil kin g machines. The 
average number of cows per herd were 26 and 17.7, respectively. 

This difference in size of hei-ds would accoimt for some of the differ¬ 
ence in the labor required per cow. On the other hand many of the 
farms using milking machines have not yet adjusted the size of their 
herds and other factors to the new equipment so as to attain the same 
relative efficiency that is attained on the faims where milking is still 
done by hand. 

Another measure that gives some indication of the effect of mechani¬ 
zation is the number of crop acres i)er faiin worker. From 1909 to 



FARM MECHANIZATION 


425 


1929 the number of crop acres per farm ■worker increased in nearly all 
of the dairy States. In Vennont the increase was from 26 crop acres 
per worker in 1909 to 30 crop acres per worker in 1929. For New York 
the comparable figm-es were 25 and 31, and for Wisconsin 31 and 36 

Labor Efficiency Study in Connecticut 

A study of labor efficiency in Connecticut reported in Connecticut 
Agriculture Experiment Station Bulletin 172, corroborates the assump¬ 
tion that some of these increases •were due to mechanization. De¬ 
tailed records of the man labor used in haying on 115 farms showed 
that the 17 farms using hay loaders spent 0.65 hour less man labor per 
ton of hay than the farms that had no hay loaders. 

A test was made of silo filling on 3 fainis on which com binders, 
low racks, a medium-sized cutter, plenty of power, and a weU-organ- 
ized crew were used in comparison 'with the average of 40 farms that 
lacked some of these essentials. These 3 farms filled their silos "with 
40 per cent of the man labor per ton that was used on the average of 
the 40 farais. Approximately the same results are reported m an 
earlier study in New Hampsmre. 

As yet mechanical refrigerators for cooling milk are seldom found 
on the farmsj but cleaner niilldng, the use of moi-e sanitary bam equip¬ 
ment, more ice in cooling, covered cans, tank tnicks or tank cars for 
hauling, good roads, pasteurization and cooling at the city plants, and 
prompt delivery to the consumers have brought about a steady im¬ 
provement in the quality of niilk. Consumers have increased the 
quantities used per person even when the price as compared with that 
of other foods was increasing. Similar improvements have been made 
in methods and equipment for producing, handling, and transporting 
other dairy products. Thus we see that from the production of feed 
on the farm to the deliveiy of daily products to the consumer, mechan¬ 
ization has become increasingly important. 

Within the general dairy region are small areas that specialize in the 
production of potatoes, truck crops, and fniits. On some of the potato 
farms mechanization has gone practically as far as on the specialized 
wheat farms in the West. In Middlesex and Momnoiith Counties, 
N. J., more than 30 potato famis, vvithin the last two yearn, have done 
practically all of their field work wth general-purpose tractors, and 
their hauling ■with trucks. Vegetables and fruits are still harvested 
mostly by hand but tillage operations are being performed more and 
more by large tractor-draw n implements. A study is now being con¬ 
ducted in the potato and timck areas of Now Jersey to determine the 
conditions under ivhich increased mechanization is profitable. 

In the preparation of fruits and vegetables for the market, various 
homemade devices are used on the small and medium sized farms to 
lessen hand labor. Studies in Massachusetts of the time required in 
prepaiing vegetables for market indicate that some of these homemade 
devices are highly efficient. Large faims and cooperative packmg 
plants use more elaborate and more standardized equipment. 

Emil Rauchenstein and T. D. Johnson, 

Bureau of AgticuHuial Economics. 
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MACHINERY IS THE BEST MEANS YET FOUND FOR 
CONTROLLING CORN BORER 


At the present time, control of the European com boj-er is best 
acconi])lisbe(l tbrousch the use of macbineiy. however, because of cer¬ 
tain habits of the 



ritxiRi I'iO -Tvio-boUorn plow with jtt ichiufnts foi clem plow¬ 
ing—lirge lolling coltcis, jointers, ami ti i h wins 


borer it can. not 
yet be sueoessfully 
combated in Ihegrow- 
ing crop, but nuist be 
altaekod dining or 
alter haivest. For 
the application of 
mechanical control 
two general field con¬ 
ditions have to be 
met: (1) Disposal in 
the field of the stand¬ 
ing stalks from which 
the corn has been 


hand or machine picked, and (2) removal of the whole stalks, with 
the contained borei-s, from the field for later disposal—as in silage 
or by mechanical husking and shredding. 

On probably 80 per cent of the com acreage in the Corn Bolt States 
the com is picked from the standing stalks. Of this area approxi¬ 
mately one-naif is plowed and the balance ordinarily is disked down 
and then seeded to small grain, or it is poled, raked, and burned pre- 


paratory to^being 

trash to reappear. 

Because of tliis elimi- 

lioLRC IW) —‘=«talk-shaMnB attachment on single row cultnator, 
nation Ol tneir snel- nUptOflfoi cutting three rows at one time 

ter, the borers coming 

to the surface die from exposure or from attacks of natural enemies. 


Adjustment for Clean Plowing 

To plow clean the implement must be properly hitched and adjusted 
so that it runs level, making fuiTov's of uniform depths and widths. 
By the use of specif attaemnents such as trash wires, large colters 
and jointers, clean coverage is greatly facilitated. Figure 169 shows 
a plow fitted with, special attachments. Fourteen-inch plows give fair 
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coverage, but 16 and 18 inch, in most cases, give better coverage. It 
has been found that careless adjustment has a gi eater relative effect 
on the performance of a small plow than on that of a large plow. 

Where the stalk fields are to be seeded to small grain the treatment 
of the crop d4bris for borer destruction is important. Disldng only, 
before seeding, results in killing only a negligible percentage of the 
borers. By the ordinaiy processes of poling, raking, and burning, not 
enough borers are destroyed to effectively control the pest. Field 
tests liave indicated that for satisfactory poling a temperature below 
20 ° F., high moisture content of stalk, and freedom from snow are 
essential. Observations at Toledo, Ohio, extending over four years, 
showed these conditions eristed on onlv one or t\vo days each winter. 
Even imder the best conditions all stalks were not severed and clean 



iKiiKi —Low cutting tiltichmont on coin lunddi With the fuivod stationjry knife* (a) 
for cutting 1 he bt ilks ot ground suilaco, it is iiccesb ii> to use 3li>o a bicklo guard and biieual bpiingb 
and guides to hold the st ilkb 


raking was difficult if not impossible. Moi’covcr, the stalks wore con¬ 
siderably shattered and the borora thereby scattered about. 

By the use of a 2-row sled stalk shaver or a single-row cultivator 
with a 3-row stalk shaving attachment (fig 100), practically aU stalks 
may bo detached flush with the gi'ound surface. Witt two sled 
shavers abreast, four rows may be cut at one time. The attachment 
for cutting three rows has been adapted to sis of the commonly used 
single-row cultivators. For cutting four rows, a 4-row attaenment 
has been made for two common makes of 2-row cultivators. Attach¬ 
ments for 3 and 4 row cultivators are in process of development. 

Clean Raking Necessary 

After the stalks are detached, clean raking in piles or windrows is 
necessaiy. Tliis is best accomplished by the special 4-bar side rake, 
although the dump rake followed by the ordinaiy hay side rake will 
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do a fairly satisfactoiy job. Burning then follows, during which 
operation care should he taken that all stalks and bits of d^hris arc 
consumed by the flames. 

In harvesting, if the stalks are cut flush with the ground siuface, 
most of the borers may be removed from tho field in the stalks. The 
ordinaiy com binder leaves stubble at least 6 inches long. By the use 
of a binder equipped with the stationaiy-knife, low-cutting attach¬ 
ment, the stalks may be cut at the ground surface. (Fig. 161.) For 
surface cutting by hand a special corn-haiwesting hoe may be uaed._ 

After the com is removed from the field, careful ensiling results in 
practically complete borer destruction, as does also mechanical husk¬ 
ing and shredding. Boreis which escape the knives o f the silage cut ter 
perish in the silo. Those that are not killed in the husker-shrcdder 
die from exposure or from being trampled in the yard. 

The foregoing applies particularly to the 1-generation area, or 
north-central infestation. With some modifications, chiefly as to 
plowing and the low-cutting of tho com, the measures are apphcable 
to the 2-generation or New England infestation. 

R. B. Gkay, Biumu of Agrieiiltvral Engineering. 


MECHANIZATION IN SOUTH H^ BEEN RETARDED BY 
LACK OF A COTTON-PICKING MACHINE 

Below the Mason and Dixon line, in the old Cotton Belt, the 
use of mechanical power and equipment has lagged, when compared 
with its use in other farming regions. This is not because the southern 
planter is more conservative, more satisfied to cairy on after the 
fashion of his fathers, less progressive than his neighbor in the newer 
cotton regions of Texas and Oklahoma, or less eager for efficient 
methods of production, th^ are farmers in the Wheat and Com Belts; 
but because of pecuhar circumstances that have, at any rate until 
now, generally covmterbalanced much of tho effectiveness of tho larger 
units of macliinery. 

\Miere farm machinery has proved its economic value in the South 
it has been adopted rapidly and generally. Thus in the Cotton Belt 
of w'ostem Texas and Oklahoma, where itinerant labor is available for 
chopping and picking, and where the size of farm and tho topography 
are generally well suited to the use of large machines, mechanization 
to a considerable degree has been adoi)ted for handling cotton, grain 
sorghums, tnick, and small grains, which are the principal crops 
grown. A survey of the rice area of Ai'kansas shows that there is not 
a single rice farm without tractor power. Even the most highly mech¬ 
anized sections of the Wheat Belt are not generally so completely 
stocked with machine power. 

In contrast to the general use of power machinery by rice grower’s, 
the cane grower's of Lorrisiona have been cautious aoout replacing 
their mules with tractors. Of 74 cane farms studied in 1929 only 
8 were rrsing tractor power. Others contemplated the use of tractors 
for the 1930 season. The cotton farmers in the hill sections of the 
South make a still smuller use of mechanical power and even in the 
Delta sections the mule remains the prime source of power. 
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Factors Resistant to Mechanization 

A number of factors contribute to this resistance to mechanization 
in much of the ‘^OldSouth*” The cropper system of tenure is based 
upon small farming units, and can operate onlj with them. So long 
as cotton is chopped and picked by hand, there is no advantage in con¬ 
serving labor for other operations since the workers must be retained 
tlirou^out the year so that they will be on hand for these very impor¬ 
tant and seasonal duties. To this difficulty is added the handicap in 
the shortage of available labor now trained in tlie use of mechanical 
devices. Over a great part of the Old South the farms are too small to 
warrant a heavy investment in mechanical equipment. Especially 
on the hill farms the fields are small and irregular m shape with a soil 
and topography that make terracing necessary to prevent erosion. In 
the wooded sections stumps in the fields often hinder the use of any 
except small mule-drawTi implements. 

Cotton, com, rice, sugarcane, peaches, tobacco, and grain in various 
combinations make up a diversity of crops in the Southern States. 
Although tractors were in general use throughout other agricultmal 
regions in this type of production, their adoption in the South was 
slow and it was not until a general-purpose tractor with specialized 
equipment was available that any real progi'ess in mechanization in 
fruit and truck culture did take place. 

Under conditions that have long existed, with mules as the onl^y 
available source of motive power, the hill-section operator and his 
family can handle 25 to 40 acres of crops, and the plantation-cropper 
family about 15 acres of cotton plus a few acres of feed crops, whereas 
the west Texas operator alone, with larger equipment, takes care of 100 
acres of crops, except during harvest. Although fimires hy States are 
not available, it is hai*dly probable that mechanical power in the form 
of tractors, trucks, and automobiles w^as an important factor in most of 
the South before the World War, or until the small tractor, pulling 2 
and 3 bottom plows, was introduced about 1918. In 1919, the fii’st 
year in which tractors were reported by the United States census, there 
w’^ere about 29,000 tractors on f aims in the 10 cotton States as compared 
with more then 246,000 on all farms in the countiy. Of the total 
number in the Cotton Bolt, about 9,000, or 31 per cent, wore in Texas. 
Many of these were on farms that produced small grains, piimarily 
wheat. During this same year, Mississip]>i could muster a total of 
only about 600; whereas the Com Belt Stale of Illinois had 23,000 
tractors on farms and the wheat State of Kansas had 17,000, 

Trucks and Autos in South 

As the acreage of cotton that can be handled by one man is limited 
by the amount that he can chop and pick, the tractor of that period did 
not materially affect the cotton acreage handled per man. But, acre¬ 
ages of other crops handled per worker no doubt showed a slight in¬ 
crease. Trucks and automobiles were also of relatively little impor¬ 
tance at that time and by 1919 there were in 10 Southern States only 
about 21,000 of the former and 367,000 of the latter, with Texas again 
leading in both, and Louisiana having the fewest. During the decade 
from 1909 to 1919 there was an increase of over 9 per cent in the total 
number of mules in the 10 States. There was, however, a 19 per cent 
100446®—32 - 28 
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increase in crop acreage, wliiclx resulted in a decrease in mules per 100 
crop acres from 6.8 to 6.3 head, indicating that mechanical motive 
power was beginning to exert some inlluen<‘e on southern agriculture. 

From 1919 relatively rapid strides vere made in mo(‘banization in 
the cotton Slates as aVhole, and by 1924 the number of lractoi*s had 
increased from about 29,000 lo 59,000; trucks from about 21,000 to 
57 ,000; and automobiles from about 367,000 to 664,000. During the 
5 -year period, 1924 to 1929, tractors again increased markedly. This 
increase was due to several causes, chief of which w as the introduction 
of the general-purpose tractor, together with planting and cultivating 
equipment. In 1929, according to the United States census, there 
were about 112,000 tractors, an increase of about 290 per cent in 10 
years; tiucks numbered 177,000, an increase of about 740 per cent; and 
automobiles 1,068,000, an increase of 190 per cent. In number of 
tractors, Texas again led. Mississippi, however, led on a percentage 
basis with an increase of about 730 per cent, whereas Louisiana had 
the lowest percentage increase. By 1929, Texas also led in total num¬ 
bers of tnicks and automobiles, wnih South Carolina having the few*est 
trucks and Louisiana the smallest number of automobiles. Mis¬ 
sissippi show^ed thegi'eatest percentage gain in trucks and automobiles 
from 1919 to 1929, with an increase of about 1,540 per cent for the 
former and 440 per cent for the latter. As in the preceding decade, 
crop acreage in the 10 States increased, and in 1929 was about 15 
per cent higher than in 1919. Mules during the same period showed a 
decline of nearly 8 per cent in total numbers, or from 6.3 to 5.1 head 
per 100 crop acres. 

Multiple-Row Planters and Cultivators 

In the early period of tractor usage, plows, listers, and disk harrows 
were about the only implements used for drawbar operations. With 
the development of the general-purpose tractor came the 2-row lister, 
and 2-row and 4-row planter's and cultivators. The combine har¬ 
vester-thresher, w^hich has revolutionized haiwesting and threshing 
operations in the Great Plains, has also invaded the Cotton Belt 
States. Figures showing the numbei*s of combines by States are nol 
available, but it is known that as early as 1925 one combine was pur¬ 
chased and used in Ivlississippi. A study niade in South t^irolina in 
1931 included 36 grain combines, 20 of which were bought that year. 
Georma also has a considerable number, and one plantation in l^orlh 
Carolina had 5 combines in 1928. 

With the mcreasing use of tractoi-s, power equipment, tiucks, and 
other machines, values of machinery per crop acre have changed 
materially. For the yearn 1899 and 1909, when all equipment was 
niule drawn, values amoimted to only $2 and $3 per crop acre, respec¬ 
tively. By 1919, due not only to more maohineiy but to a high gen¬ 
eral price level, values had risen to $6, an increase of 100 per cent over 
1909, on a crop acreage 19 per cent gi'eater. With more efficient 
tractors and equipment, with some decline in prices, and with an 
acreage 15 per cent greater than in 1919, values per crop acre in 1929 
averaged $1 low^er than those of 1919. 

While mechanical power in the South has been affecting numbei-s of 
mules, total acres in crops, and machineiy values per acre, there has 
also been a noticeable effect on the capacity of individual workers. 
Comparisons between 1909 and 1929 show that in North Carolina the 
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acreage handled per worker increased from 13 lo 16 acres; in South 
CaroSna from 16 to 20; in Georgia, from 19 to 25; in Alabama, from 
17 to 21; in Tennessee, from 16 to 22; in Mississippi, from 14 to 18; 
in Louisiana, from 15 to 19; and in Arkansas, from 16 to 23. In Okla¬ 
homa and Texas, where wheat as well as cotton is an important crop, 
acreage increases per worker between 1909 and 1929 were from 38 to 
59 for the former State and from 25 to 46 for the latter. For the entire 
Cotton Belt the average crop acreage per worker increased from 19 
to 28 acres, or 47 per cent. 

In the Mississippi Delta cotton produced with mules required an 
average of 128 hours of man labor and 39.3 hours of mule work per 
acre, while that produced with tractors and some mule work required 
90.8 horn's of man labor, 5.5 hours of tractor and 5.3 hours of mule 
work. 

Mechanization Prospects in Cotton Belt 

What is in store in the way of more ejQ&cient and widespread utiliza¬ 
tion of mechanical power in the Cotton Belt? Eli Whitney’s invention 
of the cotton mn was to the cotton planter what the invention of the 
thi'eshing machine was to the grain grower; but the grain binder or 
combine harvester-thresher has no coxmterpart in cotton-haiwesiing 
machines and this one fact alone affects the entire futm*o structm'e of 
mechanization for the production of cotton. As previously stated, 
the acreage of cotton that one man can handle is usually hmited to 
the amoimt that he can chop and pick. By using a hill-dfrop planter, 
hand chopping and hoeing can be largely eliminated, but the picking 
is still to be done by hand; so the situation in much of the cotton 
country remains static. Without a successful cotton-picking machine, 
the plantera in many sections are faced wuth the necessity of maintain¬ 
ing throughout the year a labor force sufficient to pick the crop, and 
extensive mechanization would result in piling up many idle hours for 
the croppers waiting for harvest time. The sugarcane planter finds 
himself in much the same position as the cotton gi'ower. Planting 
and hai'vesting are still done by hand because of a lack ot suitable 
equipment. 

At present there are a number of cotton-picking machines which, 
according to unbiased observei-s, are nearing the stage of develop¬ 
ment bordering on success. In the last few years there have been 
developed machines for planting and harvesting cane which, accord¬ 
ing to reports, have possibilities of success. The next few years should 
witness the success or failure of the cotton and cane machines; and if 
they are successful there may be in many sections a concerted rush 
toward mechanization just as pronounced as that which has occuii^d 
on the wheat farms of the Gmat Plains. 

L. A. Reynoldson and B. H. Thibodeaux, 

Bureau oj Agricultural Economics, 


COTTON QUALITY AFFECTED IN GINNING PROCESS BY 
MOISTURE IN SEED COTTON 

Each season the problems encountered by growera and ginners 
in handling and ginning cotton seem to increase. There appears to 
be no single factor, however, so important to the ginning of cotton 
and to its resultant quality as the moisture content of the raw seed 
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cotton. It is commonly known, for instance, that where cotton of in¬ 
ferior preparation occurs it frequently is due to the ginning of seed 
cotton that has not been properly conditioned; that is, material which 
is early or so-called green-sappy, on the one hand, or late, dew-laden, 
or rain soaked, on the other. 

Wlien the cotton crop receives excessive rain during the growing 
season, heavy foliage and rank stalks prevent the maturing bolls from 
being sufficiently exposed to sunlight. Consequently, the bolls open 
more slowly, and the seed cotton possesses a high percentage of mois¬ 
ture, maldng it very heavy. It has been the general practice for 
growers to harvest and gin such seed cottons in tliis condition. ^ In 
recent years, however, wdth prices declining, the growers have realized 
more ttan ever the need for rapid and adequate conditioning of their 
seed cotton before it is ginned. Some growers have renewed the old 
custom of sim drying and of stoiing their cotton in small cotton houses 
or cabin galleries for several days before ginning. Such practices, 
although possessing merit, ai*e sometimes rather costly and cumber¬ 
some, and are hampered by imfa%orablc weather conditions. 



Tim ul 102 —samples of Imt from the bamo seed cotton, gmned bv the <?unemo thod, conditioned 
to two wd\s Mmple (left) from ginnmf? green and damp early seed (otton without drvmg; 
simple (right) from ginning same cotton after diymg in Government driei Note the impro\c- 
ment in preparation of the sample caused by drving the seed cotton befoio ginning 


Artificial Cotton Driers 

yhe <Ie\ elopnient and use of artificial cotton driera during the last 
few years, particularly in 1931jhave afl'orded a practical and economi¬ 
cal means of successfully dryi^ seed cotton. Dependable units in 
both homemade and factory-built designs have been developed by the 
Bureau of Agricultural Engineering and by sevei*al commercial con¬ 
cerns, with the result that growers and ginners now have a wide range 
of choice in drying equipment. 

A striking example of the variation in preparation, one phase of 
cotton quality, is illustrated in Figure 162. The two effects here 
shown resulted from ginning two samples of the same seed cotton 
adjusted to two different conditions of moisture. The sample shown 
on the left illustrates ■what is knoTsu as rough preparation, which 
results from ginning the seed cotton in a so-called green and damp 
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state. THs cotton is undesnable for spinning. The sample shown on 
the right illustrates a very smooth and desirable preparation, obtained 
from ginning the seed cotton alter it had been conditioned in a drier at 
the department’s experimental ginning plant at Stonevdle, Miss. 

The two samples illustrated in Figme 162 ha\ e been classed accord¬ 
ing to commercial trade practices and quality descriptions as follows: 
The sample on the left, Strict Middling grade, lys-inch staple length, 
C preparation, neppy, iiTegular, stringy, and w^asty; the one on the 
right, Strict Middling grade, 1 Jlu-inch staple length, B preparation, and 
only slightly neppy. 

Good Effects of Drying Operation 

In addition to the visible effects on the quality of the ginned lint, 
other beneficial effects were observed dm‘ing the ginning of the two 
cottons. The seed from the artificially dried seed cotton were more 
completely cleaned than those fi om the damp seed cotton, and a better 
motmg action wras obtained wdth the former than with the latter. 
Ginning seed cotton with proper moisture content, therefore, appears 
not only to produce a prociuct of better preparation, and frequently of 
better grade, but to eliminate many of tne mechanical difficulties that 
arise in attempting to handle and gin damp seed cotton. 

Additional laboratory analyses are being made on the various sam¬ 
ples of seed cotton, ginned lint, linters, and seed that are coming from 
the department’s experimental ginning plant. These samples repre¬ 
sent the ginning of seed cotton of a w ide range of qualities and of vary¬ 
ing moisture content. They represent, also, varied mechanical organ¬ 
izations at the gin. The data are being accumulated and subjected to 
statistical analyses, which are expected to provide conclusions as to the 
optimum moisture content at which to gin each major type of seed 
cotton, with the range of mechanical organizations found in ginning 
equipment now in use or wliich will be developed in the future. 

With the development and installation of drioi’s, it seems highly 
probable that more efficient and successful ginning will result, and that 
it will be done more easily and economically than heretofore. 

F. L. Gerdes, Bureau oj Agricultural Economics. 


SEED-COTTON DRYING PROVES PROFITABLE; TWO TYPES 

OF DRIERS USED 

It has become a rather general practice for cotton planters to bring 
or send their seed cotton to the gins as soon as it is picked, regai'dless 
of the amount of moistme it may contain. This is due, in part, to 
improved roads and transportation facilities and to the fact that many 
of the plantations are no loiter equipped with facilities for storing 
the whole crop or for drying it naturally. Consequently much of the 
eaiiy and so-called green cotton received at the gin is sappy, and much 
of the late cotton is rain soaked or dew laden, or both. 

A series of investigations intended to develop simple and practical 
means for artificially drying damp seed cotton, in order to make gai¬ 
ning easier, simpler, and more economical and to improve the quality 
of the lint, has been carried on since 1926 by the Bureau of Agricultm’al 
Engineering. As a result of these investigations a definite process has 
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been developed, now somewhat generally known as the Government 
process, which meets the special requirements for drying seed cotton 
and is adaptable to various types of cotton-drying equipment. In this 
process the damp seed cotton is subjected to a continuous current oi 
hot air for from 45 seconds to 3 minutes, the temperature of the blast 
being held between the worlring limits of 160“ and 200° F. and the 
amount of air betwreen 40 and 100 cubic feet per pound of damp seed 
cotton. For the early green-sappy cottons, the lower temperatures of 
160° to 175° seem most satisfactoiy, while the higher temperatures of 
175° to 200° are generally used on late, rain-soaked cottons. Temper¬ 
atures above 200° especially for the early cottons, appear likely to 
damage the cotton fiber. Therefore, imtil more information has been 
obtained from the studies under way or proposed, higher temperatures 
than 200° are not recommended. 

i^m 1927 to 1930 the drying process was used in various designs of 
equipment, and two types of driera have been developed. In the first 

type, the seed cotton 
A\ as dragged and rolled 
along four or six floors 
in a horizontal drying 
cabinet. In the later 
type the horizontal 
cabinet and conveyor 
chains are replaced by 
a vertical drying tower 
with no moving parts. 
Those driers can be 
operated successfully 
in any kind of weather, 
if the dri^ cotton is 

FicntE 163—DiiSTim of lert’cal !>eed-LOtton dniriiu>tallatiau COnveycdimmediately 

to the gin in the 

heated air. E.vtremely w'et cotton is handled in the horizon! al diier by 
reducing the speed at wliich the cotton is earned through the cabinet 
and in the vertical drier bv passing it through the tow’cr a second time. 

The vertical-drier installation comprises an unloading fan, a separa¬ 
tor, a drying fan, steam boiler and radiator for heating the diying air, 
and the drying tower. (Fig. 163.) The seed cotton from tho wagon 
telescope passes through the separator and into tho blast of heated air, 
which carries it into the top of the tower. As the cotton is tumblecl 
and roUed down over the 13 to 15 staggered floors in the tower, the ex¬ 
cess moisture is evaporated. The blast carries away this moisture, to¬ 
gether with considerable trash and dirt from the dned cotton, through 
the screens in the side of the hopper at the bottom of the tower. From 
this hopper the cotton is drawn by the regular suction of the gin. 

The vertical drier is of simple construction and may be homemade 
in sizes having suflScient capacity to supply a 6-stand cotton gin. The 
space required is not too great to permit installing the drier in connec¬ 
tion with the standard widths and heights of cotton gins. The drying 
tower may be buUt outside the gin building. (Fig. 164.) The power 
requirements are appro.ximateiy 30 horsepower of steam at from 50 to 
100 pormds pressure for heating the air, and about 30 belt hoi'sepower 
from motors, engine, or tractor for operating the fans and separator. 
As the drying tower and all the auxihaiy features are dependable and 
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simple, such a drier can be built cheaply and will have a long life with 
little attention. 

The cost of artificial drying has ranged, as far as the department's 
engineers have observed the practical operation of such equipment, 
from 40 to 90 cents per bale, and the net increase in value of the cotton 
has ranged from 60 cents to as high as $5 or more per bale. O ver 1,600 
bales of damp seed cotton was commercially dried by one vertical 
drier in the 1931 season, and other gins reported having handled 
hundreds of bales each. A commercial 5-80 cotton gin, operating on 
long-staple cotton, reported that it has been successfuUv supplied 



Figurl lf)l —Tower of vertical scid-eottou drier tnoted outside ot giu buiklmg 


with dry cotton from its homemade vertical drier, and that the capac¬ 
ity of the gin has also been increased about one bale per hour during 
the 1931 season. 

Charles A. Bennett, Bureau of Agricultural Engineer ing. 


REMEDIABLE PHYSICAL CONDITION OF FARM OFTEN 
HAMPERS USE OF MACHINES 

In order that crops may be grown at a minimum expense, the 
mechanical equipment used in seeding, cultivaticgj and harvesting 
must be adapted to the particular farm on which it is used and must 
be efficiently operated. Each farm presents a separate and distinct 
problem wherein the proper relations between kind and amount of 
crop, livestock, and machinery must be determined. 

The physical condition ol the fields where the machineiy is to 
operate must be taken into consideration when determining the type 
and aze of machinery which will fit into a balanced farm program. 
The ideal condition for the economical operation of any field machine 
is a large, level field, free of aU obstructions. While even the simplest 
machines can do their best work in such a field, sufficient data are 
available to establish that under such conditions the larger machines 
generally are more efficient than small ones. But as the size and 
regularity of the field decrease, and as the number of obstructions 
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increases, the size of the equipment that can be operated efiicienlly 
decreases until, at last, only 1-horse machinery is usable. 

Except in certain sections of the West, it is probable that small, 
iiTegular fields are the rule rather than the exception, llecent sur¬ 
veys made by the Department of Agriculture show that on 11 typical 
farms in centi'al North Carolina the average size of the fields is 3.7 
acres; on 20 farms in as many counties in Georgia the average size of 
the fields is 5.6 acres; and oh 31 farms in 6 counties in southeastern 
Minnesota the average size is 12 2 acres. The principal reasons for 
the smallness and iiTegularily of these fields are poor drainage, 
meandering creeks, open ditches, gullies, terraces, heclges, straggling 
and imeven timber, and steep hillsides. 

The farmer should look over his land and see what changes and 
improvements can be made to better adapt it for macliine operations. 
If there are large bowlders or stumi)s or small patches of timber 
obstinicting farming operations they should bo removed; wet ^ots 
should be drained and gullies should be filled and reclaimed. Such 
improvements add to the tillable a(‘reage and lowei* the cost of opera¬ 
tion of farm machines. 

The kind and capacity of the machinery to be used should be taken 
into consideration in laying out the farming program, since the ca])ac- 
ity of the equipment may be the controlling factor in fixing the acreage 
of the various crops. To some extent, the state of development of the 
machinery will determine what crops may bo jiroduced at a reasonable 
cost, since for some crops machinery has been developed for large- 
scale production through planting, cultivating, and harvesting, while 
for other crons only seeding, or seeding and cultivation, can be done 
by large machines. 

Many Other Factors to Consider 

On farms where a diversity of crops is practiced, many factors other 
than macliinery must be considered in planning the cropping program. 
Often, these other factors are of sufiicient importance to determine the 
crop rotations and the sizes of the fields, and in such cases the machin¬ 
ery used must conform to the cropping program. It is not always 
advisable to use the largest machineiy units, oven though their opera¬ 
tion costs per acre may be lower than those of smaller machines. It is 
desirable to keep the original invest men t in machineiy at the lowest 
reasojiable figure. The overhead and depreciation costs of farm ma¬ 
chinery arc high because much of the maclunery is used only a few 
days each year. The overhead charges may bo reduced by so planning 
the cropping pro^am as to give maximuni employment to each piece 
of maehmery and to avoid investment in unnecessary equipment. 

In order than any machine may do its best toward reducing the costs 
of crop production, it must be efficiently opera ted. N ot only must the 
field be of proper size, shape, and condition, but the machine must be 
handled wuth the idea of securing fi*om it a maximum amount of work 
at reasonable cost. For instance, a tractor should be equipped with 
enough tools so that every time it crosses a field it W’ill be doing the 
econonodcal maximum amount of work. Note that it is the'' economi¬ 
cal maximum’' and not the absolute maximum” w^hich is desirable, 
since it is possible to make the load too heavy for good operation. In 
harrowing, it is generally better to keep the width of the harrow to 
that which can be pulled by the tractor in high gear rather than to 
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increase the harro^v^ width until low gear must be used. In cultivating 
row crops, as the load is increased by increasing the number of rows, 
there is a loss of flexibility in operation which may be very expensive 
in the long run. Economical operation of farm machinery is to be 
obtained only by determining the proper relation between amount and 
kind of work, the conditions under which the work must be done, and 
the amount and character of the equipment used. 

A great aid in the efficient operation of farm machines is familiarity 
with their construction and operation, so that ordinary troubles can 
readily be located and remedied. This minimizes costly delays in rush 
seasons. Finally, the machines should be carefully housed when not 
in use and the parts likely to rust should be thoroughly greased. At 
the end of the season they should be thoroughly inspected and notes 
made of any repaii* parts needed so that repairs can be made during 
the off season. 

George R. Boyd, Bureau oj Agricultural Engineering. 


TRACTOR’S ADAPTATION TO VARIED FARM OPERATIONS 
RAPID IN RECENT YEARS 

Progi-ess in the development of agricultural power and machinery 
during the last 25 years has been so great that to-day it is possible 
to operate a faim entirely without the use of aninial power. Whereas 
formerly, plovmg one furrow required the services of a man and a 
team of horses, to-day the same man ma^jr command a power unit 
capable of plowing several furrows at a time, and at faster speeds, 
without slowing down in hot weather and without the labor involved 
in caring for homes. 

The mst tractom were mainly adaptations of the stationary steam 
en^ne. They were cumbersome, and because of their ponderous 
weight they w’ere ruinous to the soil and the ensuing crops. They 
wrere dangerous if in incompetent hands, and required constant atten¬ 
tion. Hauling w^ater and coal to supply the larger steam tractors, 
w^hich could plow 8 and 10 furrows at a time, kept two teams and 
driveis busy coulinuously while the tractor was operating. 

The fimt internal-combustion engine was made more than a cen- 
tuiy and a half ago, but it w^as not until 1876 that the Otto engine 
appeared. Tliis was the first of the 4-stroke-cyclo type, involving the 
principle upon which is built the internal-combustion enrine of to-day. 
The intensive research and experimental work fostered by the rapid 
development of the automobile has contributed no small part to the 
refinements now found in gasoline tractor engine designs. 

The first gasoline tractor, like the fiLrst steam tractor, -was practically 
a stationaiy engine mo mi ted on a frame supported on wheels and 
equipped with some sort of driving mechanism. The advantage of this 
mobile pow'er plant over the steam tractor was soon recognized. How¬ 
ever, there were yet many problems to be solved before the gasoline 
tractor would be practicable for general use on the farm. And these 
problems I’elated not only to the mechanical details of mobility, cost, 
efficiency, and dependability but also to the development of adequate 
and economical supplies of liquid fuels. 

Twenty-five ycai*s ago the gasoline tractor w'as largo and emnber- 
some. TTho bore ranged from 8 to 10 inches, and the stroke aromid 15 
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inches. The engine speed -was low, about 200 to 250 revolutions per 
minute. The so-called mal<e-and-break ignition and tlie constant- 
level or ovei’flow type of cai'buretor or mixer wore most generally 
used. The road and plo%ving speed rarely exceeded 2 miles per hour. 
Throe or four fuiTOWS were plowed at one time. 


Demand For Larger Power Units 

The gi’eat Northwest was opening up at this time, with millions of 
acres to be put under plow. Consequently the demand v as for larger 
power units. About 1909 2-cylmder tractoi-s came into being. Four- 
cylinder tiactors also appeared, which developed up to 80 horeepov el¬ 
and were capable of pulling 10 and 12 plow bottoms, but weighed as 
much as 25,000 pounds. A veritable road roller on the land! The bore 
of the cylmdei-s -ft as decreased and the engine speed was slightly in¬ 
creased, but the plowing speed was changed vei-y little. 

Tow'ard 1912 the need of smaller pow cr units became evident. The 
large, ponderous traction engines w-ere not generally suitable for farm 
uses Lower-powered, lighter-weight ti-actoi-s with higher engine 

speeds appeared, hav¬ 
ing one and tw’O cylin¬ 
ders, and in some in¬ 
stances with tw'o road 
speeds. These won Id 
operate under more 
adverse conditions 
and in smaller fields. 
Moreover, they cost 
less than their heavy 
predecessoi-s, and the 
smaller repair parts 
also costless and were 
easier to install. 

Four-cylinder trac¬ 
toi-s with vertical eu- 
ginesrunningat 1,000 
revolutions perminuteappeared inl914,lightinweightundhavmgthree 
forw^ard speeds. At this increased engine speed the make-JUKl-break 
ignition system proved to be inadequate, because of inertia effects of 
the moving parts and because of the effect on liming resulting from 
wear of the many parts that compose tliis system. The perfection of 
the high-tension ignition system overcame the difficulty. Better and 
more positive carburetion was likewise needed at this im-reased engine 
speed, hence the development of the float-feed carburetor prinoi])lo in 
general use to-day. The World War accelerated the development of 
this type of tractor, because of the scarcity of man power, and 1-man 
outfits were put on the market. Two-cylinder tractors of lightweight 
construction also made their appeai-ance. 



E Jfi") —Ot lunl-punKiso oi ro\N -ciop li ictor of common tvpo 


The General-Puri>ose Machine 

Since then the pi-incipal effort has been to adapt the tractor to per¬ 
forming all farm operations. It is worthy of note that a 30-horsepower 
tractor of to-day weighs approximately 3 tons, probably loss than half 
as much as a tractor of equal power 20 years ago. 
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The power take-off was brought out in 1922. With that device, ma¬ 
chines can be operated directly from the tractor and thereby relieved 
from dependence upon the gi‘ound-wheel diive. Previously, power was 
delivered by the tractor only at the belt pulley and at the drawbar. 

The fii’st general-purpose or imv-crop tractor appeared about 1924, 
suitable in weight, power, and maneuverability for working on plowed 
ground, between crop rows, and in small fields. (Fig. 165.) Com¬ 
plete motorization of the farm was then possible. The expense of pur¬ 
chase, operation, and upkeep w^’as sufficiently low to make the use of 
this tractor practicable on farms of moderate size. 

The conventional general-purpose tractor is powered either by a 
2-cylinder horizontal or a 4-cylinder vertical engine, mounted on a high- 
clearance chassis, with one or with two closely spaced miiding w^heels in 
front and two driving wheels wide apart at the rear. The front wheels 
nm betw'een adjacent rows and the rear w^heels straddle one or more 
rows. Because of the different row spacings required for different 



Fi(>ure 166 —Qpneral-purpobo Uiictot with attachmputb, chcck-iowmgfouno^vsofcomatonotime 


crops, as well as the variation in spacing in the same crop in different 
localities, provision is made for adjusting the rear wheel tread. Wheel 
rim and li^ equipment are variously designed to work to best advan¬ 
tage in different crops and in different soil typos. 

Attachments for Row-Crop Operations 

Along with the development of this type of tractor came the develop¬ 
ment of attachments for performing the row-crop operations. In 
plowing and harrowing, the requisite tools are hitched to a drawbar 
that provides ample adjustment for operating them. For seeding 
small grains the drill may likewise be attached to the hitch b^. For 
seeding com or cotton, attachments to the tractors are provided for 
check rowing (fig. 166), drilling, or listing up to four rows at one time. 
Fertilizer may be applied at the time of seeding by the use of a fertilizer 
attachment. After the crop has come up, cifitivation until the crop is 
“laid by” may be continued with suitable implements pulled by the 
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tractor or with suitable tools attached to it. (Fig. 167.) Attachments 
are available for cultivating 2, 3, or 4 rows at a time. ^ In spraying or 
dusting for insect control, as in dusting cotton or spraying potatoes, at¬ 
tachments may be mounted on tho tractor and driven by the power 
take-off. 

For cutting grass or hay crops, there are mower attachments driven 
by the powder take-off, or two or more mowers may bo pulled by the 
tractor. Sweeps and biiok-rake attachments may bo used for putting 
up the hay. Large grain binders are pulled by tho tra<‘tor and oper¬ 
ated by the power take-off. Small combines may bo likewise operated 
from thef power take-off; somewhat larger combines may be pulled by 
the general-purpose tractor w’^hile the mechanism is operated by a small 
auKuiary engine mounted on the combine. Com binders are driven by 
the powxr take-off. Com pickers are pulled by the tractor or, of differ¬ 
ent tyi)e, are mounted 
on it. Potatoes n)ay 
bo planted, cultivaled, 
and harvested with 



1 Kii hj 107 —Tiattoi cult nation of toin 


ti'aotor-opci aied ma¬ 
chines. Porthreshing 
grain, for ensiling or 
Ensldng com, and for 
operating other belt- 
driven farm machin- 
eiy, the gencral-piir- 
pose tractor is a con¬ 
venient portable pow¬ 
er generator. 

If the grain is to bo 
threshed by a station¬ 
ary thresher, the sep¬ 
arator and tractor 
may be quickly lined 
up and the work start¬ 
ed. If com is to be 


put into tho silo, the silage cutter is diiven by tho tractor. If the 
com is to be machino husked, tho necessary belt power is easily sup¬ 
plied. 


Garden Tractor Devised 


For motoriismg farms that are divided into \ery small fields, such as 
those devoted to raising truck emps, the so-<‘allcd garden tractor has 
been devised. Most of these develop between one-half and 2 or 3 
horsepower at the draw-bai‘, though a few are somewhat larger. Tho 
operator w alks behind, and guides the tractor as he would a horse plow. 

The aggregate power available on farms in the United States is about 
50,000,000 horsepower, while the connected horsepower of the manu¬ 
facturing industries is approximately 40,000,000. The mechanical 
power on farms amounts to about 30,000,000 horsepower. The major 
part of this is now supplied by 1,000,000 tractors, four times the num¬ 
ber reported by the census of 1920. A large and ever-increasing pro¬ 
portion of these tractors is of the general-purpose type. Farm trucks 
provide about 16 per cent of the mechanical power on fanns. The 
number of these has increased from 139,000 in 1919 to 767,000 in 1929, 
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according to the census. With the increase in number of tractors and 
trucks has come a large decrease in, the number of horses and mules. 
According to the 1931 Yearbook, the number of these on fanns, Janu¬ 
ary 1, 1918, was 26,428,000, and on January 1, 1930, only 18,643,000. 

K. B. Grai, Bufeau of Agricultural Engineering, 


TILLAGE IMPLE3VIENTS OF NEW TYPES AND DESIGNS 
USED IN MODERN FARMING 

Tillage machinery to-day comprises a vast number of different imple¬ 
ments and tools necessary to meet the varied requirements of weed 
eradication, seed-bod preparation, cultivation, and other tillage oper¬ 
ations essential to crop production. Furthermore, wide ranges of such 
factors as the size ana kind of power imit, character of work to be done, 
soil type and condition, croppmg system, and cultural practice require 
a multiplicity in both types and sizes of tillage equipment. 

While a few crude implements were devised for tilling the soil in 
earlier periods, the active development leading up to present-day equip¬ 
ment began about the middle of the nineteenth century. By 1900, 
machines that were on the market embodied the fundamental princi¬ 
ples of many modem tillage implements. Smee that time development 
has been taking place at an ever-increasing rate. More recently the 
widespread use of the tractor, and especially the introduction of the 
general-purpose or row’-crop tractor, not only called for a complete new 
line of implements^ but also opened up great opportunities for the in¬ 
ventor and the designer. A better understanding of the objects of till¬ 
age as well as of soil dynamics, and more fimdamental information on 
tne feeding habits of plants, have aided greatly in improving and stand¬ 
ardizing soil-w’orking tools. A greater Knowledge of the treatment of 
metals has improved the quality and permitted the introduction of 
rofineiuoutb in all classes of machines. 

Distinctive Features in Modem Implements 

Some of the distinctive features found among probont-day imple¬ 
ments are: Improved construction, bettor lubrication, durable metals 
for cutting edges and wearin^f surfaces, convenient and adequate ad¬ 
justments, a large selection of interchangeable tools, easy manipulation, 
and powder lifts for raising the tools. 

The plow has always oeen the basic tillage implement. Plow bot¬ 
toms are generally of either the moldboard or disk type and differ in 
size and shape for different conditions. Gang plows with two or more 
bottoms arc available to correspond to the size of the power unit. At- 
ta(‘hmonts are provided to aid in turning under crop residues and pul¬ 
verizing the soil. 

The vertical disk plow- (fig. 168) was first introduced on a large 
scale in 1927. This plowr has certain features of both the disk plow 
and disk haiTOw. A series of vertical disks is canied horizontally at an 
angle of approximately 45°. The angle of the gang may be changed to 
regulate the depth of penetration. The vertical disk plow was devel¬ 
oped for plowing wheat lands in the Great Plains area but has been 
successfully used iiuder other conditions. Because of its rigidity the 
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plow is not well adapted to stony land. The fuiTOw slice is not in¬ 
verted and in grainfields the stubble is niixed vdth the soil, resulting in 
a ragged appearance. ^ This, however, is an advantage in preventing 
soil from drifting and in obtaining good contact of the disturbed with 
the undisturbed soil. Draft is relatively light and rapid plowing can 
be done. 

A combination plow^ and pulverizer known as the pulverator was 
introduced in 1928. This tillage implement is similar to a gang plow 
with short moldboards which only raise the furrow slice. By applying 
power direct from the tractor thi'ough the power take-off, slicing knives 

mounted on a vertical 
shaft at the rear of the 


moldboard are rotated 
/1 ^ rapidly against the 

* furrow slice, which is 

thereby turned and 
pulverized. The soil is 
pulverized to form a 
uniform seed bed dur¬ 
ing the plowing, with 
comparatively small 
increase in power con¬ 
sumption. 

Attempts at direct 
tillage of the soil with 
rotating blades, hooks, 
and other tools are 
successful under some¬ 
what limited oondi- 

riGtRE 108 — V Mrtic«U dibk plow operating on wheat-otubblcland tions. Theieareiliany 

plows for special pur- 

oses; they include subsoders, listers, middle bursters, bedders, binsh 
roakers, and hillside, cane, orchard, and vineyard plow's. 



Types of Disk Harrow 

For prepax^ the seed bed after plowing, the disk haiTOW is very olfoc- 
tive in breaking down fuiTOW slices, particularly of sod, loosening firm 
soil, and destroying weeds. It is often used before plowing to cut up 
any crop residue or trash and to loosen the surface of t he groimd. The 
single-disk haiTOW has a left and right gang of either full or cutaway 
disks, the angles of which can bo changed to obtain different de])ths of 
penetration. The soil is thrown toward either side of the machine, thuvS 
leaving a slight depression at the middle and ridges at the sides. The 
tandem-disk type nas a second set of gangs attached at the rear, ar¬ 
ranged to throw the soil toward the center; thus the soil is more thor¬ 
oughly tilled and ridging is counteracted. Special types of such ma- 
chmes are built foi use in orchards. 

The spike-tooth or smoothing harrow has been universally used for 
many years to smooth and finely pulverize the soil. It is also used to 
breaic fight crusts and to destroy sprouting weeds after a crop is planted. 
The more advanced type has levers by which the slope of the teeth may 
be changed. Another form of smoothing harrow has a curved knife- 
tooth. 

The spring-tooth haiTOw is usually of the same general design as the 
spike-tooth narrow except that it is of heavier constniction and the 
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teeth a^e long, curved, flat springs set to penetrate the soil. This im¬ 
plement is particularly adapted to stony land because of the elasticity 
of the teeth. Since the points of the teeth are curved forward, firm soil 
is readily penetrated and roots of objectionable weeds and grasses are 
brought to the surface. The work of either a disk or spike-tooth har¬ 
row can be approximated with a spring-tooth harrow" by regulating the 
depth of penetration. 

For crushing clods and firming the soil, rollers are available in differ¬ 
ent designs, such as smooth, corrugated (single and <louble cylinder), 
tubular, and “crowfoot ” 

Hitching Implements in Tandem 

Two or more implements are frequently hitched in tandem for two 
reasons: (1) Several tillage operations are accomplished as one power 
unit travels over the field; and (2) tractor powder is more efficiently 
utilized if a full load is drawn. In carrying this plan a step further, 
more than one of the standardized tillage mechanisms has been mounted 
on a single frame, or used in combination with seeding and fertilizing 
equipment. 

Cultivators and w^eeders represent a class of machines ordinarily used 
after the crop has been planted. They are for loosening the soil, control¬ 
ling w^eeds. ridging, and providing proper drainage. Distinguishing 
features oi present cultivators are: Alultiple-row units; many kinds of 
interchangeable shovels, blades, disks, and other tools; great adjustabil¬ 
ity; and suitable controls and guiding devices to permit cultivation 
close to the rowrs. 

Cultivating equipment for row^’ crops varies in capacity from one side 
of a single row’’for the 1-mule system of com and cotton fanning to the 
full width of 36 rows or more for large-scale tractor systems of truck 
farming. If a multiple-row cultivator is to be used, a planter of the 
same row size or multiple thereof must be used, and only rows that have 
been planted simultaneously can be covered by the cultivator at one 
time. 

Horse-drawn cultivators of the h, 3, and 2 row types for com and 
crops of similar row-spacing have the improved features previously 
mentioned, but their general design is similar to that of earlier machines. 

Motor Cultivators Introduced 

In the use of mechanical power, motor cultivator’s have been intro¬ 
duced and one or more horse-drawn implements have been hitched be¬ 
hind the tractor. The general-purpose tractor recently introduced with 
suitable cultivating attachments, is readily adapted to the cultivation 
of various crops and different row pacings. A typical 4-row tractor 
cultivator is shown in Figure 169. The equipment, when mounted at 
the front of the tractor, permits direct guiding with the steering wheel, 
although on some machines the gangs may also be shifted. The gangs 
in some cases are raised by a power Eft. Lister cultivators for tractors 
have g;iiide wheels which follow in each furrow, thus permitting the 
mounting of hinged gangs at the rear of the tractor. 

The rotary hoe used for early and shallow cultivation has only re¬ 
cently attracted much attention. It consists of tw"0 gangs of closely 
spaced, fingered wheels, free to rotate individually or in groups as the 
machine moves foiward (Pig. 170.) The hoes or fingers are curved 
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to penetrate and loosen the soil. The rotary hoe is operated over the 
growing crop without material injury to the plants. It is efTective in 
breaking soil ciusts and destro37ing sprouting weeds. Rapid cultiva¬ 
tion is possible since the di'aft is light and the operating speed may be 



1 10 trail, lb9 —Four row cultu ‘iting efiuipmcnt mounti d on i genr lal-purpost tnetor 

relatively high. Light w^eeders with one or thn^e rows of long slender 
spring teeth are used in a similar manner and for the same puiposes as 
the rotary hoe. 



Figube 170.—Three rotary hoes cultivating young soybeans 


Implements for Tilling Fallow Land 

Among tillage implements for cultivating idle land in summer fallow¬ 
ing or after harvesting grain, the field cultivator either with stiff teeth 
or with duck-foot shovels is a late type. It is commonly buUt in sizes 
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of 6 to 12 feet width, and has a heavy frame with either ririd or sprina: 
tool shanks. The tools are staggered to permit some overlap of duck- 
foot shovels and to mve sufBcient clearance to prevent clogging. These 
cultivators thoroughly loosen the soil, form a clod miilch, and destroy 
any weed or plant growth, thus aiding to conserve moisture and in pre¬ 
venting soil drifting. Power lifts are jjrovided for the larger machines. 

Rod, knife, and other eeders of various types are also used for sum¬ 
mer fallowing and similar work. The rods and knives extend continu¬ 
ously across the machine to insure the destruction of all plant growth 
The most recent development is the rotary rod weeder in which a square 
rod revolves beneath the surface of the ground. The rotating motion is 
an aid in loosening the roots and in keeping the rod free of trash. 

G. A CxiMiNGs, Buteau of Agricultural Engineering. 


SOME TYPES OF HARVESTING MACHINERY REACH HIGH 
STATE OF DEVELOPMENT 

Harvesting machinery for small grain has probably reached a higher 
degree of perfection than machinery for harvesting any other crop 
The phvsical characteristics of such crops and the large amount of 
hand labor originally involved are chiefly responsible for the progress 
which has been made. Although the reaper, header, and self-binder 
greatly lessened the work of caiing for the crop, a great deal of labor 
was still necessary in threshing the grain after it was harvested. As 
a further aid in reducing labor there is now a macl^e—the combine 
harvester-thresher—w hich cuts and threshes the grain in one operation 

The combine was developed in California in an area where grain is 
grown under rather large-scale production methods. For this reason 
the early combines wore large machines. When it was demonstrated 
that the combine could be used successfully in practically aU areas 
where small grain is grown, small combines were soon in demand for 
the ISliddle West and East, Small combines were also in demand for 
harvesting soybeans, clover, and alfalfa, as these crops are often grown 
on farms where the acreage is not suflBcient to justify the purchase of 
a large machine. 

The Windrow Harvester 

It was found that in some localities some crops could not be satis- 
factorUy handled by the combine because of uneven ripening of the 
grain, the presence of weeds, or because of weather and insect hazards. 
The windrow harvester and pick-up attachments were developed to 
overcome these disadvantages. The windrower is in reality a header 
which deposits the cut grain in a windrow on the stubble rather than 
in a header barge. Under ordinary crop and weather conditions the 
stubble holds the cut grain up off the ground and any green weeds or 
damp grain will dry out in a few days. The pick-up is an attachment 
for the combine or for the combine platform and works in a manner 
similar to that of a hay loader. The cut grain is deposited on a 
conveyor and is threshed in the usual manner by the combine. 

Some fundamental changes in design have also been attempted in 
order to produce a machine with fewer workingparts and one which 
may be purchased and operated at a lower cost. However, the develop¬ 
ment of the combine is significant not onlj’ because it cuts and threshes 
100446^—32 - 29 
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t r ain with less labor and expense than was fomierly required but the 
rst cost of a combine is often less than that of a threshing machine 
and the necessary harvesting equipment. From 1920 to 1930, inclu¬ 
sive, approximately 84,000 combines v, ere sold in the United States. 

The development ana use of com pickers, although not so spectacu¬ 
lar as those of the combine, ha\e been in progress for a number of 
years. The trend in design seems to bo toward lighter but stronger 
machines of the 2-row tractor-operated type. Such pickers are oper¬ 
ated by means of the power take-olf, and are either pulled by a tractor 
or mounted on the tractor. While hoi-sc-drawn pickers are available, 
tractor power has proved quite satisfactory, in part because of the 
power take-off feature. The power take-off provides a more reliable 
form of power and a more unifoitn speed than power derived from a 
gimmd or bull wheel. 

The combined harvester-thi'esher has had considerable influence on 
the desim of corn pickers. At least one machine on the market is 
equipped vith a tank to receive the corn from the husking rolls. Sev¬ 
eral attempts have been made to use the combined harvester-thresher 
for harvesting com. Considerable work has also been done on a ma¬ 
chine designed to harvest, husk, and shell com from the standing stalk. 
Here again is seen an attempt to perform several operations with one 
machine. 

The Cotton Harvester 

The problems involved in the development of a successful mechani¬ 
cal cotton harvester are doubtless the most diflicidt of any which have 
confronted inventors and designers of agricultural implements. This 
is due largely to the physical characteristics of the cotton plant and 
to the wide variations in soil, weather, and crop conditions under 
which cotton is grown. There are at present two types of cotton 
harvesters in the experimental stage. The stripper harvester removes 
all of the crop at one operation, whereas the mechanical picker is 
designed to gather only the open cotton. The stripper is a compara¬ 
tively simple and inexpensive machine, but it gathers a great deal of 
trash, leaves, and burrs along with the oi)en cotton. Cleaners have 
been provided and changes made in the stripping mechanism to over¬ 
come these disad vantages. Considerable progress has been made along 
these lines but the use of the stripper harvester has been confined to 
northwest Texas, where conditions are more suitable for its use. 

W. M. Hxjrst, Bureau oj Agricultural Engineering. 


ERODED AND TERRACED FARMS REQUIRE SPECIAL 
METHODS AND MACHINERY 

A rather complete assortment of tractors and tractor-drawn and 
horse-drawn machinery is available for preparing the seed bed, plant¬ 
ing, cultiyating, and harvesting all Idnds of grain and hay crops. The 
larger units of this machinery, such as 2-row, 3-row and 4-row culti¬ 
vators, hay loaders, sweep rakes, 8 and 10 foot grain binders, and 
harvester-threshers cutting from 10 to 20 foot swaths are compara¬ 
tively recent developments and do very satisfactory work on level or 
gently rolling land. 
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On more steeply rolling lands in parts of the country where severe 
erosion damage occurs, more difficulty has been experienced in the 
use of tractors and the larger units of machinery. Accordingly fanners 
on eroding lands have generally continued to use the smaller and 
lighter-weight machines which were universally used a generation or 
two ago. As a result, farmers on eroded lands are suffering a reduction 
in acre yields due to depletion of fertility by erosion and at the same 
time their acre costs of operation are high as compared to those of 
farmers able to use more efficient equipment. 

The problem of developing machinery for economical cultivation of 
eroded or terraced land has not received a great deal of attention until 
recentty 

Land subject to gully erosion is usually (‘ut up by natural ditches or 
gullies into small fields of irregular shape. It is not unusual to see a 
40-acre field cut into three or more patches. When such fields are 
planted to row crops there are likely to be a good many short''point’' 
rows. It is usually considered that tm-ning at the ends of such rows 
can be done more conveniently with single-row machines. If a 2-row 
or larger machine is to displace the single-row machine imder these 
conditions, it must be designed to work out close to the ends of the 
rows and to turn aroimd quicldy in a small space. 

On eroding land there are usually a good many small field ditches 
that are inconvenient to cross but still more inconvenient to go around. 
Small lightweight machines have some advantage in working over such 
ditches. With larger and heavier macliines there is more inconven¬ 
ience in crossing ditches and more danger of breakage. 

Flexibility in Machines Essential 

The grotmd surface is always imeven on eroding land because soil is 
carried away by water fiowing down between crop rows or natural de¬ 
pressions. Unless machines have an unusual degree of flexibility, 
imeven ground surface causes uneven depth of penetration of seeding 
and cultivating machine^. This results in poor stands of crops and 
poor control of iveeds. These difficulties are considerably increased 
with larger machines unless they are specially designed to give flexi¬ 
bility. 

When traveling across the slope of the land, machinery tends to slip 
sideways downhiU. This makes it difficult to follow crop i*ows. Un¬ 
less specially designed for this condition, a 2-row cultivator is more 
difficult to manage than a single-row walking cultivator. In some 
localities crop row’'s are usually planted on contours; that is, the rows 
curve around the hill on level lines. Cultivators sometimes do not 
follow these emred row^s accurately enough to prevent damage to the 
crop. 

The difficulties mentioned above apply particularly to eroding land 
that has not been terraced. When the land is terraced the natmal 
field ditches are eliminated. To this extent, terracing veiy materially 
improves conditions for the use of larger units of machineiy. On the 
other hand, the terrace ridges themselves must be farmed and they 
offer some obstruction to the use of machinery. A machine that wifi 
successfully cultivate a terrace ridge must have a great deal more flexi¬ 
bility than is required for cultivating level land. (Fig. 171.) A 
single-row walking cultivator can work over terraces without diffi¬ 
culty (fig. 172), but 2-row cultivators are less flexible and are not 
always satisfactory for terraced land. 
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Steep Slopes Present Difficulty 

Tho problem of designing inachineiy with enough flexibility to work 
satisfactorily over tciTaces might seem simple at first thought. There 
is no great diflieulty in designing machines to work well on terraced 
land having slopes of 5 per cent or less, but much cultivated land is 



FiCfLRL ]71 —Four section harrow tilling top and sides of a tonaoo A flexible assemblv is neces¬ 
sary tor satisfactory results 


considerably steeper than 6 percent. (The percentage of slope is the 
nxunber of feet rise in 100 feet of horizontal Stance.) In parts of the 
Com Belt and general-farming regions, fields having 15 to 20 per cent 
slopes are not uncommon. In the wheat areas of the Northwest, slopes 

as steep as 60 per 
cent are under culti¬ 
vation. 

Until recently ero¬ 
sion has not been 
considered a serious 
problem on the wheat 
lands of tho North¬ 
west. No system of 
terracing for control 
of run-off on such 
steep slopes has yet 
been devised. Man- 
gum terraces are 
not adapted to land 
having slopes much 
if any steeper than 

about 15 per cent. On terraced land with 15 per cent slope, machinery 
will require a high d^ee of flexibility in order to operate satisfactorily. 
Row-crop machinery will also require ability to stick to the side of the 
hill without slipping sideways. (Fig. 173.) The required degree of 
flexibility will be especially difficult to attain in hay machinery such 
as side-delivery rakes, sweep rakes, and hay loaders.' 



Fi&tRE 172-Single-row cultivator with balanced finino operating 
satisfoctoiilvacro«is terraces 




FARM MECHANIZATION 


449 


To solve the problem of adapting large machineiy to necessary 
measures for control of erosion requires cooperation between machin¬ 
ery manufacturers and those who design terraces.^ The machinery 
manufacturer will need to go as far as he can economically go in adapt¬ 
ing Ms machinery to the desired shape of terrace; then the farmer may 
have to modify the desired shape of terrace to meet the limitations in 
machinery design. 

Farmers may also have to use more ingenuity in operating macMn- 
eiy over terraced land. Farmers in the Northwest have learned to 
operate large harvester-threshers on 60 per cent slopes, not ten*aced. 
I^obably no greater difficulties will be involved in operating well- 
designed machinery 
over terraced land hav¬ 


ing 15 to 20 per cent 
slopes such as found 
in general farming 
regions. 

It is evident that 
changes are necessary 
in methods of farming 
lands subject to severe 
erosion. If these lands 
are to continue in cul¬ 
tivation, erosion-con¬ 
trol methods that uill 
prevent soil destruc¬ 
tion and make mainte¬ 



nance of fertility pos¬ 
sible must be adopted. To operate this land profitably, it appears 
necessary also to provide efficient operating equipment that will enable 
farmers to produce crops at low cost. 


Claude K. Shedd, Bureau of Ag/ icuUutalEngineering. 


RURAL ELECTRIFICATION GROWS AS FARMERS FIND 
NEW USES FOR ELECTRICITY 

In tMs power age, no single agency h as brought such comforts and con¬ 
veniences to the farmer and Ms family as the use of electrical energy, 
w’hichis nowf ast becoming an economic factor and a force for efficiency. 

To-day about 1,000,000 farms are usi^ electricity, supplied either 
by electric-power companies or by individual plants. Of this number, 
more than 644,500 have Mgh-line electric service. This is 10 per cent 
of all farms in the country. It is nearly four times the number so served 
in 1923. Since that year there has been a steady increase in the number 
of farms served with electricity, and the last year's gain of 90,800 over 
the 1930 total is the greatest increase made in any one year. The esti¬ 
mated number of independent or unit farm-lighting plants is between 
300,000 and 400,000. 

As the farmers have learned the value of electricity, the consumption 
has likewise increased. During 1930, farmei’s bought 1,779,940 kilo¬ 
watt-hours of electrical energy at a cost of $46,18)7,000, according to a 
recent report of the power industries. The consumption is equivalent 
to 2,385,000,000 horsepower-hours of energy reported as used annually 
by farmers. 



460 


YEARBOOK OP AGRICULTURE, 1932 


Supplying electiical energy to farmers began about 1899, whon a 
power company extended sersdee to se^ oral small towns in California 
and contracted generally to supply pow er to faims for driving iiiiga- 
tion pumps. Betw een thaltime and 1910 the gasoline engine was gradu¬ 
ally superseded by the electric motor, and since^ 1910 electricity has 
been me prelciTed power for irrigation pumping in Califorma. Rural 
electrification has proceeded rapidly, until to-day it is estimated that 
between 60 and 80 per cent of all California farms have electric service. 

Use of electricity on farnis in other States developed less rapidly. 
The principal reasons doubtless were the larger average size of farms, 
with fewer users per mile of transmission line, and the lack of some 
general use like irrigation pumping for large amounts of power. By 
1923, however, faimers in many sections of the county had become 
insistent in their demands for electric service, yet the utility companies 
felt they could not deliver the power at a price that the fanners could 
pay. 

Committee Studies Problem 

In furtherance of a common interest, a committee on the relation of 
electricity to agriculture was formed to study the pioblems of eco¬ 
nomical distribution of cuiTcnt in rural districts and of profitable use 
of electricity in agricultm'e. On the original committee were represent¬ 
atives of the power interests, of farm organizations, of manufacturers 
of electrical eqmpment, and of several governmental departments. It 
was recognized A at rural electric service, to be a success, must yield 
a profit to the farmer and also to the power company. 

The conunittee adopted a program of investigation to find out what 
electiicity could do and what it could not do advantageously on the 
farm. The studies were conducted in cooperation vrith State agricul¬ 
tural experiment stations, where laboratory facilities and a trained 
personnel were available, and in the beginning were supported largely 
by contributions from private agencies. Where the studies have grown 
to major importance. State funds have been made available for con¬ 
tinuing or enlarging them. 

Prior to 1923 mere was no organized progi’am of research in electrifi¬ 
cation of farms. Some progress had been made in studying the use of 
electricity in pumping for ii-rigation and for di’ainage; in the dehydra¬ 
tion of fruits, nuts, and hops; and in operating individual water systems 
and lighting plants. little attention had been given to developing 
special uses in the farm home and about the farmstead. 

Following the fonnation of the national committee. State committees 
were set up; in fact, such a committee was organized in Minnesota 
before the national committee. The State committees include repre¬ 
sentatives from agricultural experiment stations and agricultural ex¬ 
tension services. _ They are devoting their efforts largely to the devel¬ 
opment and testing of equipment and methods for the immediate use 
of electricity on farms, and many have become extension agencies. 
Local conditions determine whether a committee puts primary em¬ 
phasis upon research or upon extension work, or undertakes both lines 
of activity. 

Information Widdy Spread 

As rapidly as experimental practices are proved satisfactory through 
research studies, the information is spread by demonstrations and 
other methods. Some activity in rural electrification is in progress by 
the agricultimal collies in 40 States, 14 of which have definite exten- 
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sion programs. Educational expansion programs in farm uses of elec¬ 
tricity are increasing in agricultural colleges. Such programs have for 
their foundation the facts obtained through research. 

]\IinLnesota was the first State to have an experimental farm electric 
line. It reached nine farmers near Red. Wing, whose farms were 
equipped with all kinds of electrical appliances, loaned by manufac¬ 
turers, such as motors, feed grinders, electric stoves, milicing machines, 
and vacuum cleaners—also pumps and water systems. This line and 
similai- lines built in 15 other States furnished data on the uses and 


costs of electricity, 
and more farmers be¬ 
gan ^ to request the 
service. As a result, 
power companies and 
equipment manufac¬ 
turers have seen fit to 
improve their services 
and products. 

Since 1924, the power 
companies have im¬ 
proved their equip¬ 
ment to furnish 24- 
hour-per-dav service. 
They are building farm 
lines more cheaply, 
and have discovered 
that, if the farmers of 
a community use elec¬ 
tricity as it can be used, 
they will use as much 
power, and in many 
cases, more, than the 
average urban com¬ 
munity of equal line 
mUeage. Many elec¬ 
tric light and power 
companies have in¬ 
stalled rmal-service 
departments to work 
with farmers on elec¬ 



trification, and to give advice on wiring faimsteads. They realize 
that inadequate wdi'ing alone may limit the amount of electrical 
energy used to much less than the farmer could use profitably. 

Manufacturers of equipment are cooperating with the agiicultural 
engineers and the power companies and with 3ie famers in designing 
and pi'oducing appliances at prices the farmer can pay. They are re¬ 
designing and improving such equipment as feed mills, silage cutters, 
brooders, and m ilk-cooling and storage plants. Some new equipment, 
such as poultry water heaters, has been designed. Manufactm-ers have 
redesigned their lines of power-operated equipment to make them 
suitable for electric-motor operation, and are making portable motors 
mounted on wheeled trucks, and smaller sizes that can be carried by 
hand. (Fig. 174.) 

The popular uses for electricity on the farm are lighting, running 
small household appliances (fig, 175) and operating water systems 
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(fig. 176). TMiere availability of this convenient form of power has 
led to the installation of running water, it has done more than any 
other one thing to make farm living enjoyable. In designing household 

refiigcrators and do¬ 
mestic water-supply 
systems, the makers 
aio taking advantage 
of automatic control. 
Several feed-grinding 
plants also have been 
built with either auto¬ 
matic or semiauto¬ 
matic controls. 

Supplanting Hand 
Labor in Dairying 

Electricity is prov¬ 
ing highly useful on 
many dairy farms, 
where it is taking the 
place of hand labor 
in doing burdensome 
chores. It runs the 
milking machine and 
drives the cream sepa¬ 
rator. It cools the 

milk, or makes ice for keeping the milk cool on the way to town. It 
pasteiirrzes the milk, washes and steiilizes the bottles and caps them, 
runs the separator and chum. It 
sterilizes the milk cans, solders 
holes in them, heats water for 
cleaning the dairy, runs the 
ventilating fans, and helps in 
cleaning the cow stalls. 

On poultiy farms, electricity 
ib used to hatch eggs in incuba¬ 
tors, to^ brood the chicks, to 
warm di inking water, to ruufaiib 
for ventilation and for drying 
litteis, to sprout oats for green 
feed, and to operate a spray gun 
in killing vermin. An electric 
motor runs the feed giinder, 
mixes the feed, cleans the grain, 
and elevates feed or grain into 
the bms. A very general use of 
electneityis for fights to prolong 
the feeding period and becure in¬ 
creased egg production during 
the winter. 

Large fruit farms ai*e using elec¬ 
tricity in spraying, fruit wash¬ 
ing and grading, cider pressing, and refrigeration in cold-storage plants. 

mmmg the more recent uses of electrical energy is the heating of 
soils and hotbeds. Some experimental work in these fines has been 


It 



Figube 176 —^Elcctncally oi>crated iGaijn pump, with 
automatic shut-oil switch 
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conducted by several agiicultural experiment stations, with promising 
results. Electricity has been foundt particularly useful in operating 
equipment for dehydrating crops where close regulation of tempera¬ 
tures must be maintained. 

In the use of electricity for heating soils and hotbeds, Norwegian and 
Swedish engineers were the pioneers. Farms in many European 
countries, particulaily Geimany, Norway, and Sw-eden, are supplied 
wuth central-station service, and electricity is used for lights and many 
small pow er applications about the farmsteads. Sweden has thou¬ 
sands of electrically operated threshing rigs. Much of the research 
pertaining to the use of electiicity in agiiculture has been initiated out¬ 
side of the United States, and includes electric plowmg in France, si¬ 
lage making in Germany soil heating in Norway, and electiic seed 
treatment in Australia. The latter country offeis available electricity 
as one of its chief inducements to attract farmers. 

S. H McCrori, Bufeau oj Agricultural Engineering. 


AMERICAN MACHINERY IS INFLUENCING AGRICULTURE 
GREATLY IN OTHER LANDS 

The design and development of farm machmery and the application 
of mechamcal power in agriculture in the United States have been re¬ 
flected, to a greater or less degree, in the changing agricultural prac¬ 
tices in other lands. The use of American-made machines, and the 
changes in foreign designs to correspond, have contributed in no small 
WOT to the adoption of more efl&cient methods in producing crops. 

This change w as considerably accelerated by the World War, which 
drew heavily on the able-bodied man power of the farms of Europe 
The urge for greater accomplishments by one pair of hands became 
paramount. Tractom, tractor plows, and other powder machineiy were 
miported, mainly from North America, to increase the output of the 
average worker. Adoption of such equipment has involved radical 
change or abandonment of many time-worn customs suited only to 
smaU-scale production, in order to operate on a larger scale. Small 
fields, in many instances smaller than 5 acres and adapted only for 
horse-drawm machmes, w ere joined. This requhed the filling of drain¬ 
age ditches, the removal of hedges and stone fences, and often the utili¬ 
zation of land that had not been cultivated for centuries; all to permit 
of using the more efiicient power and machineiy methods. 

At the close of the w^ar, the increased living costs resulted in a demand 
by farm labor for higher wages. This condition hastened the adoption 
of labor-saving agricultural machineij", until now nearly every country 
in western civilization uses American machineiy and methods. 

One-Man Outfit Adopted 

Before tractors w’ere used extensively in Europe, the plows in common 
use cut furrows less than 12 inches wide. If pulled by tractors the 
plows w’ere, in many cases, adaptations of hoise-drawm equipment and 
two men were required to operate them—one to diive the tractor, the 
other to ride the plow'. With the ax-rival of American tractors and 
plows, 1-man outfits were available, as the plows were of the self-lift 
type and could be adjusted from the tractor-driver^s seat by easily 
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accessible levers. The plows cut 14-inch fun'ows, and in many cases 
they were fitted with rolling coltora, a radical departure lor Europe. 
Considerable objection w'as raised at fit's! because of the extra width of 
fiuTow, the type of share and moldboard, and the colter; however, the 
1-inan outfit w as soon accepted as economical. 

To keep pace with the advancement in tillage equipment and to uti¬ 
lize the power available in the tractor, larger seeding units wei-o needed; 
8-foot and 10-foot drills, in many instances hitched in twos, threes, 
and fives, speeded up the planting of grain. The cultivating equip¬ 
ment already in use in Europe was less difficult to adapt to use with 
the larger power units. Existing implements were hitched together 
fairly successfully, although some American^ machineiy appeared, 
including the rotary hoe and spring-tooth and disk hairows. 

For grain haiwesting, the binder of American origin was introduced. 
At fiist it was used sing ly, but when tractor power became available 
hitches were devised that pei-mittod hauling as m^y as six_ 8-foot 
binders at one time. T^ was necessaiy to keep in step with the 
large-scale tilling and seeding operations noted above. Threshing 
formerly was done by the European thresher of practically all-wooden 
consti-uction, which w as fitted with a fluted bar-type cyhnder. With 
this machine probably only 400 bushels per day could be threshed. In 
certain parts of Em'ope this type of thresher is gradually being super¬ 
seded by that used in North America, with all-steel body and spike- 
tooth cylinder. 

American Type Haying Tools Used 

For handling forage and hay crops, tractor-mower attachments have 
been adopted, together with other American-type haying tools. Hay 
balers, capable of baling hay or straw into more compact units than 
was previously possible, nave come into use in some re^ons. This has 
aided handling and has minimized the storage space requirement. Hay 
driers are in use in some places, to a limited extent. 

Because of the wide application and the practicability of the com¬ 
bine harvester-thresher in the United States, a number of the foreign 
countries have appreciated its worth and imported such machines. 
Some have even started to manufacture them. Great Britain, Ger¬ 
many, and Bussia are harvesting considerable acreages of gi-ain with 
this creation of the New World. With the advent abroad of this 
machine there arose, as in the central and eastern parts of the United 
States, a need for grain driers. Investigations of equipment for this 
purpose are in process, and a few driers are in regular use. 

Many other machines and operations have been affected by develop¬ 
ments m the United States. Among these is machinery for the produc¬ 
tion and harvesting of sugar beets and of potatoes, also machinery 
including the ^o finer,_used in the production and processing of com. 
The manure spreader is another machine of American development 
that has been adopted in Europe. Formerly manure was pitched from 
the barnyard into the wagon, taken to the field, and dumped in piles 
from which it was laboriously spread with pitchforks. On the more 
modem farms litter carriers and manure spreaders have been intro¬ 
duced, thereby reducing the amount of labor required and making pos¬ 
sible the more uniform application of the manure to the land. 
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Applications of Electricity 

As a result of the intensive studies and adaptations for using electric¬ 
ity on farms in the United States, certain applications have spread 
abroad. Some types of crop driers now make use of this power, ^me 
milking machines are also operated by electricity. _ Some Europeans 
have gone a step farther than Aniericans, however, in rural electrifica¬ 
tion, and have developed a practical cable plowing outfit. 

Adaptations and applications of the agricultural machines that have 
been mentioned may be found in many quartei-s of the globe, and their 
use is becoming more general and is extending into new regions. 
Althou^ this discussion applies mainly to Great Britain and conti¬ 
nental Europe, American machines and methods have penetrated to 
Egypt where tractors are used in leveling for rice growmg and a wide 
variety of agricultural tools and corresponding practices have been 
adopted, and to South America, where harvesting is carried on in 
Yankee fashion. 

The importance attached to our part in increasing production and 
reducing costs in agriculture is clearly emphasized by the exhaustive 
tests bemg made of American machines at the more important foreign 
agricultural experiment stations. Our exports of farm equipment 
reached a maximum value of $112,870,000 in 1929. This was roughly 
one-fourth the value of aU farm equipment sold by United States man¬ 
ufacturers in that year. More than half of this export value was in 
tractors, and more than one-fourth in harvesting machineiy, plows, 
and listers. Agricultural eugineers and others from many lands are 
studying American farming practices, w^hich show's that American 
resourcefulness and ingenuity are greatly influencing the agricultural 
readjustment of the world, and that the progress made on farm 
macliinery in the United States is being keenly watched abroad. 

K. B. Gray, Buieau oj Agticvltural Engineering. 




OUR LAND 
USE PROBLEM 



LAND-UTILIZATION PROBLEM, INTENSIFIED BY DEPRES¬ 
SION, DEMANDS NATIONAL POLICY 

The expression “land utilization,” formerly principally a technical 
term, has come to have significance for the average citizen. Durii^ 
the last decade more and more interest in the problems of land utiliza¬ 
tion has developed. 

This awakened interest mows out of a number of significant changes 
in the rural economy of the Nation. Formerly om* national outlook 
was unlimited increase of population and a contmually increasing pres¬ 
sure on available land resources. Even a decade ago the food short¬ 
ages of the World War, wrongly attributed to scarcity of land rather 
than to scarcity of labor, gave rise to extensive plans for stimulating 
agricultural expansion. 

This outlook has been materially altered during the last decade, as is 
brought out in more detail in other ax’ticles of this Yearbook. Birth 
control, under the impulse of urban standards of living, and restric¬ 
tions on immigration forecast an ultimate population probably not 
more than 20,000,000 greater than at present—a population that may 
even decrease in time. The increase of populations of other industrim 
nations, comprising hitherto the best markets for American farm prod¬ 
ucts, shows similar tendencies, and the export markets for our farm 
products have been materially resected by foreign trade policies and 
credit dislocations. Competition in our export markets and even in 
our domestic market has been intensified by the expansion of farming 
into semiarid areas, extensive land reclamation in various countries, 
the recoveiy of European agriculture includii^ that of Russia, and the 
increased production of tropical products. Tlnoughout the civilized 
world national policies have aimed at stimulating agricultural expan¬ 
sion, Much crop and pasture land in our own country has been econo¬ 
mized through tlxe substitution of mechanical power for horse power. 
There has been a notable expansion of our farming area in the Great 
Plains ^d through the reclaiming of fertile areas with favorable topog¬ 
raphy in various parts of the country, at the expense of less-favored 
lands formerly advantageously cultivated. 

Our outlooK with regard to what our lands will be needed for and 
can be used for has been profoundly altered by these developments, as 
well as by a better knowledge of our potential land resources. We 
now know that, in the present century at least, we shall not need to 
cultivate quite half of our potential arable acreage and that we can 
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devote more than one-fourth of our total land surfa|Ce to forests, 
■wild-life refuges, or other uses, ■without encroaching seriously on land 
required for crops and pasture. 

Problem Emphasized by Prolonged Depression 

A decade of subnormal economic conditions in agricultxuro, ouinu- 
natingin a drop into probably the deepest abyss of depression American 
farmers have ever experienced, has created serious problems of adjust¬ 
ment in land utilization, especially in those sections where topography, 
soil, and climate are not especially favorable to present-day methods 
of farming. Extensive areas of farm land have become tax dehnquent 
or have been abandoned. In many of these regions tax delinquency 
is further increased by the presence of large areas of cut-over land on 
■which the owners are no longer able or willing to pay taxes. Tax 
delinquency and farm abandonment, in turn, nave created serious 
financial problems for townships, counties, and States. As revenues 
are reduced, the burden of taxation is increased for those faimers and 
timber ewners who remain, and the justification for maintaining cer¬ 
tain schools and roads in areas where the population is thinning fre¬ 
quently becomes questionable. 

The solution of this extensive pioblem of idle lands will require the 
cooperation of Federal, State, and local governments. For one thing, 
it is wholly illogical to continue the policy of attempting to resell fore¬ 
closed lands not adapted to private utilization, in accordance with the 
immemorial practice of most of the States. Few States at present 
have any systematic program for adnunistering the lai^e areas of tax- 
delinquent lands that they are being forced to take over and retain 
through lack of a market. In some States such lands are taken over 
by the State itself, in other cases by the counties, or even by town¬ 
ships or minor civil di’risions. Many of the units of local government 
neither can afford to lose the revenues from the tax-delinquent lands 
nor are competent or financially able to undertake the administration 
of large areas of idle land. This does not moan that in some instances 
the development of county forests or parks may not be desirable, but 
merely that units of local goverumeut in general are quite incapable of 
dealing adequately with the problem of idle land as a whole. 

Tax Problems Attacked Along Several Lines 

It is clear that the idle-land problem interpenetrates the whole diffi¬ 
cult problem of State and local taxation. It is generally recognized 
that rural real estate is bearing a disproportionate share of the total 
State and local tax burden. In many cases private utilization of land 
is b^g penalized and lands forced into tax delinquency which could 
continue in private ownership under a more moderate tax burden 
The solution of these problems will require a number of lines of action, 
some of which have already been undertaken in certain States. These 
include: 

(1) Assumption by the State of part of the cost of local government 
in order to lighten the burden on rural real estate. 

(2) Better adjustment of the tax burden in accordance ivith the tax- 
bearing capacity of various classes of land. 

(3) Economics in local government thi'ough—(a) elimination of 
schools and roads in sparsely settled areas, this perhaps depending upon 
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a program of encouraging the complete abandonment of residence in 
such areas and zoning against resettlement; (h) increasing the effi¬ 
ciency of local offices and services so as to reduce costs; (c) consolida¬ 
tion of functions either through the cooperation of counties or through 
combining them in larger umts. 

Public-Ownership Program 

After all these various adjustments are made, however, it is becoming 
clear that we shall have to provide for a laiger program of public 
ownership of land. This grow s out of the fact that in our earlier land 
policy we threw into private ownership lands which should have been 
retained for public advantage. For one thing, there is a large acreage 
that falls below the margin of profitable private utilization. This is 
the case with much of the cut-over land and with a good deal of the 
poorer farm land, especially where the fertility has been impaired by 
erosion or overcropping. We have permitted private individuals to 
skim the cream, and now we shall be forced to dispose of the skim milk. 
Furthermore, there are classes of land that can not continue in private 
ownership without a detriment to public welfare. Such lands include: 
(1) Farms in spareely settled areas which entail unduly high costs 
for the mamtenance of public institutions and services; (2) lands that 
can not be profitably utilized by private individuals without serious 
soil w^astage; (3) lands that should be retained in forests or pasture in 
order to protect watersheds; (4) timbered areas that should be man¬ 
aged on a peimanent-yield basis because the local agriculture and in¬ 
dustry are essentially"dependent on a continuous supply of timber; 
(5) bird and game refuges; (6) areas especially adapted to serve as 
recreational areas w’hich should be preserved for public use as Federal, 
State, and local parks; (7) lands that periodically are throwm into 
cultivation in periods of high prices or unusual rainfall but are not 
adapted to permanent cultivation; (8) miscellaneous areas needed for 
vanous public uses, such as military resers^ations, W'ater power and 
reservoir sites, etc. 


Guidance of Land Settlement 

Another important element in national land policy is the more 
adequate ^idance of land utilization and settlement, "it is generally 
recognized that past and present methods of land settlement result in 
■serious mistakes and are extremely wasteful both of land resources 
and of human life and effort. A vast amount of money has been 
w^asted also in the development of ill-advised drainage and irrigation 
projects, as well as in land settlement by private individuals. The 
continued application of our homestead policy to areas incapable of 
maintaining a family on the amount of land allotted, also leads indi¬ 
viduals into futile and costly attempts at land settlement, besides 
injuring the established range industry. 

The essential basis of all the various types of readjustment that have 
been mentioned in this article is an official economic classification of 
land to determine what class of use it is best adapted to, and whether 
it is best suited for private or public ownership and utilization. Such 
a classification shomd be modified from time to time as conditions 
change. 
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We have also reached the parting of the ways in the matter of 
reclamation policy. It is frankly admitted by adyo(*ates of Federal 
reclamation that the areas remaining to be reclaimed by irrigation 
can not be reclaimed at costs that can be supported by fanning alone 
without some form of governmental subsidy. It is being proposed 
that, in addition to granting interest-free funds, as in the past, the 
Government subsidize reclamation further^ by utilizing the revenue 
derived from power developments. There is active agitation for the 
extension of Federal reclamation to the drainage of lands in the humid 
sections of the country, more or less in connection with flood-control 
projects. In the next few years the American people will need to 
determine whether Federal and State land policies shall be directed 
toward the stimulation of agricultural expansion or whether such 
stimulation is justified in view of the perennial tendency toward 
overexpansion. 


Consolidation of Scattered Holdings 

Another important task is the consolidation of scattering land 
holdings which are not sufficiently compact or of a size adeejuate for 
economical utffization. The homestead policy and grants of alternate 
sections to railways and scattering sections to States has resulted in 
thousands of units in dispersed ownership, Federal, State, and private, 
frequently by absentees. Bringing together these scattering holdings 
into units adapted to economical use or administration will be an 
iinportant objective in future land policy. 

The remaining public domain itsdf, now utilized as a grazing com¬ 
mons, has been subjected in many places to a regime of competitive 
gazing which has seriously depleted the forage cover, resulting in 
increased erosion and contributing to the severity of flood devastation, 
not to speak of the confusion and uncertainty to which the Uvestock 
business has been subjected. Opinions differ as to whether the solution 
will consist in turning these lands over to the States in wrhich they lie, 
after reserving certain areas for Federal retention, or w'helher it should 
take the form of regulated utilization under Federal auspices. A 
presidential commission has recently recommended in substance the 
first-mentioned policy. 

L. C. Gray, Bureau of Agricultural Economics. 


NATIONAL CONFERENCE RECOMMENDS PROGRAM OF 
STUDY AND ACTION 

The National Conference on Land Utilization held at Chicago, 
November 19 to 21,1931, was probably the first important gathering 
m the history of the United States to outline a comprehensive nation^d 
land policy, as distinguished from topical or regional segments of a 
policy. The conference was called by Arthur hL Hyde, Secretary of 
Agriculture, in collaboration with the Association of Land Grant Col¬ 
lets and Universities. 

Kepresentatives were present from the United States Department 
of ^^riculture, most of the land-grant colleges and universities, the 
Federal Farm Board, the Bureau of Reclamation, the Federal Farm 
Loan Board, the Federal Board for Vocational Education, the Asso- 
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elation of Commissioners and Secretaries of Agriculture, the leading 
national farm organizations, a score of the most important railway 
systems, the Chamber of Commerce of the United States, and about 
two score organizations oon(‘erned with banking, insuran(‘e, forestry 
and conservation, land economics, engineering, and the farm and news 
press. Prol)ably no more widely represent ative and experienced group 
ever met for the consideration of national land problems. More than 
350 delegates were registered. 

The program of the conference provided for tvo days of addresses, 
papers, and informal discussions, and a third day devoted to the con¬ 
sideration and adoption of recommendations of the conference, formu¬ 
lated by a broadly representative committee. The proceeding of the 
conference, which include addresses by the Secretary of Agriculture, 
the chairman of the Federal Farm Board, and a large number of papers 
by foremost authorities on land problems, constitute a comprehen¬ 
sive and significant manual on the subje(‘t of land policy. 

Significant Recommendations Adopted 

The conference adopted a group of significant recommendations as 
the majority sentiment of its menibersmp. In general, these recom¬ 
mendations look toward the rationalization of agricultural production 
and land utilization, the conservation of national resources, and the 
safeguarding of the national welfare in the use of land. 

The conference recommended Federal administration of the public 
domain, with a view to the rehabilitation of public ranges and the 
protection of watemheds; the consolidation of scattering State and 
Federal holdings through exchange; the expansion of the outlook 
program of the United States Department of Agidculture, an inventory 
of land resources and an economic land-use classification as a basis of 
land policy; restriction of homesteading to lands capable of maintain¬ 
ing a decent standard of living on the maximum area gi*anted; tax 
reform to relieve the excessive bmden on faim and forest land and 
adjust taxation to tho type of utilization for which each class of land 
is adapted and to its tax-bearing ability; licensing and regulation of 
land-settlement enterprises; restriction of Federal reclamation to the 
completion of projects already started and the rehabilitation of defi¬ 
cient water rights on lands now cultivated and occupied, with no new 
reclamation projects to be initated imtil justified by the agricultural 
needs of the Nation; steps for the prevention or reduction of soil 
erosion and other forms of soil depletion. 

The conference devoted special attention to the problem of sub¬ 
marginal land. It recommended the coordination of State and Fed¬ 
eral policies to withdraw submarginal crop lands from cultivation and 
utilize them as forests, game refuges, and other piloses. In this 
connection the conference recognized the need for discontinuing the 
resale of tax-delinquent land not adapted to cultivation and the neces¬ 
sity for a broader program of Federal and State acquisition and admin¬ 
istration of lands not adapted to profitable utilization by private 
enterprise. 

Two Permanent Committees Recommended 

In order to insure the carrying out of its recommendations the con¬ 
ference requested the Secretary of Agriculture to take steps for setting 

100446°—32-30 
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up two permanent committees, namely, a national land use planning 
committee and a national advisory and legislative committee on land 
use. The membership of the first committee, which is a technical 
body, is to include representatives from various Federal bureaus deal¬ 
ing with rural lands, and representatives of the Association of Land 
Grant Colleges and Universities. The advisory and legislative com¬ 
mittee w Ul comprise representatives from the principal national farm 
organizations, the Chamber of Conuueree of the United States, the 
National Association of Commissioners and Secretaries of Agricultiu-e, 
the American Forestry Association, the American Agriculture Editors’ 
Association, the American Railway Development Association, the 
National Sheep and Wool Growers, and tlie National Livestock 
Association. 

L. C Gra.1, Bureau of Apicvliutal Economics. 


PRESENT TRENDS INDICATE FARM AREA OF UNITED 
STATES NOT LIKELY TO INCREASE MUCH 

In studying the land problem the 6rst step is to consider the probable 
future need for farm land. This is dependent, obviously, upon the 
future consumption of farm products, on the one hand, and upon pro¬ 
duction per acre on the other hand. Let us consider first the prospect 
for consumption of fann products. This depends, in turn, upon three 
factors, population growth in the United States, consumption per 
person, and exports. 

The most important of the factors affecting the future need for farm 
land is the Nation’s population. At present over 90 per cent of the 
farm land is used to produce for the domestic market. Ten years ago, 
indeed as late as 192.3, the population of the Nation was inci’easing 
nearly 2,000,000 a year. Now the increase is scarcely 900,000. (Fig. 
177.) Betw’een 1921 and 1931 the number of chUdron born in the 
United States dropped from about 2,940,000 to about 2,300,000, net 
immigration declined from 300,000 in 1921 and 1922 to a net loss of 
over 70,000 in 1931 (emigrants exceeded immigrants), and the number 
of deaths increased. The increase in deaths was not because people 
were dyi^ younger, but because there is an increasing number of old 
people. The number of people over 65 yeare of age increased 34 per 
cent between 1920 and 1930, according to the census, whereas the 
number of children under 6 years of age decreased 1 per cent. Because 
of the increasing number of old people, deaths wtII almost certainly 
increase more rapidly in the future. 

The prospect is for an increase in population during the next 10 
years of about half that shown by the census for the decade 1920-1930, 
unless the immigration restrictions are relaxed; for an increase in the 
decade 1940—1950 only about a third as large as that in the past 
decade; and for a stationary population about 1960. This stationary 
condition will persist for a decade or more and may be followed by a 
decline. In other words, the maximum population of the Nation in 
the future, unless births or immigrants increase, wUl be only 15 to 20 
per cent greater than at present. This incroase, though spread 
through three decades, is about the same as that during the past 
decade. 
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Consumption Per Person 

Consumption of farm products per capita has remained remarkably 
(‘onstant for 30 years at least. In two years during the World War it 
sank about 4 per cent beneath the level at the beginning of the century 
(average for 1897-1901), and during two yearn of urban prosperity, 
1926 and 1928, it rose about 6 per cent above this level. During the 
year 1930, despite the economic depression, consumption of farm prod¬ 
ucts per person was a little above (about 1 per cent) the 1897-1901 
level. This variation in per capita consumption is not caused pri¬ 
marily by people's eating more food, on the average, but to a smaller 
or greater consumption of the more expensive foods, principally meat 
and milk, with corresponding changes in the less expensive foods, 
principally the cereals. In view of the rapid approach of a stationary 
population, unless the immigration restrictions are relaxed, it appears 


HUNDREDS 
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FI(»irb 177 —Population increase in the United States. 1921-l‘)3l Ten jears ago the population 
of the United States as mcieasing nearlj 2,000,000 a >eai Now the increase is 1,000,000 oi 
less. Births were 2,800.000 or more annuall> as late as H125, but by 1931 had fallen to about 
2,300,000, whhe deaths have increased from about 1,300,000 to 1,400,000. Net immigration has 
been reduced from alwut 100,000 m 1921 and 1922, and over 700,000 m 1923, to a net loss of more than 
70,000 in 1931. A stationarv population is approaching w ith muc h greater lapidity than ant one 
surmised five years ago w vs possible 


unlikely that per capita consumption of farm products will vary much, 
if any, more in the future than in the past. In other words, total 
domestic consumption of farm products in the future is likely to 
depend primarily on population. 

The Trend of Exports 

In recent years (since 1927) exports have constituted only about 
10 per cent of the vdue of net amcultural production in the United 
States and have required about the same percentage of the crop land 
for their production. (Fig, 178.) This is only about two-thirds as 
large a proportion as that of a decade earlier. In northwestern 
Europe, where most of the exports have gone in the past, the birth 
rate has been declining ra;pidly, until in most of the countries it will 
scarcely maintain population permanently; and in England, Ger¬ 
many, and Sweden not enough daughtei's are being bom to replace the 
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mothers of the present day. On the other hand, agiicnltural technic 
is advancing in northern Europe as in North America, and production 
is increasing. 

Moreover, the intensification of the nationalistic spirit which accom¬ 
panied the World War, and the consequent deshe for national secur¬ 
ity in food supply, brought in, like an undertow, a notable wave of 
tariff enactments. In Germany the tariff on wheat is $1.63 a bushel, 
while in France and Italy, although not so high, it is practically pro¬ 
hibitive. Even Great Britain, the greatest foreign market for Ameri¬ 
can farm products, seems likely to adopt soon a tai'iff on many farm 
products. Only to the Orient are exports of farm products increasing. 

Whether exports to Europe will increase with recovery from the 
economic depression, or whether eastern Asia will be able to buy 
enough farm products in the future to counterbalance the recent de- 



178.—Approximate acreage requited to produce net exports ol major farm products, 1807- 
1929. Exporte of ton products, as well as number of births and of immigrant s, have been trond- 
ing <mwnward daring the last decade. In 1930 the acreage reciuirod to produce the ogrit^tural 
exports was omy a li^e over half that required in the years immediately following the World 
w ar, and was lower than at any time dneo the beginning of the twentieth century. 


cline in European purchases the future alone can reveal. It appears 
unlikely in any case that exports will more than double in the next 
few years, and the outlook, therefore, is for an increase in demand for 
farm products varying more or less directly ^th the population of the 
Umted States. 


Increase of Agricultural Production Per Acre 

^ Since the World War agricultural production per acre has been 
mcreased m at least five ways: 

substitution of gasoline engines for horses and mules. 
I he decline of about 8,400,000 horses and mules on farms, and of 
probahty over 1,000,000 more in cities, between 1918 and 1931, has 
released nearlv 30,000,000 acres of crop land, which has been used 
mostly to feed meat and milk animals and to produce cotton. This 
3s equivalent to an increase of fully 10 per cent in the effective crop 
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acreage of the Nation (excludes land required to feed horses and 
mules). 

(2) The increase in animal products (meat, milk, wool, etc., other 
than power) has been about 23 per cent, whereas crop feed available 
has increased not more than 10 per cent, while the feed from pastur¬ 
age probably has declined slightly. This increased production of 
milk and meat per unit of feed consumed, assignable to culling of the 
cows, slaughter of cattle, sheep, and swine at an earlier age, reduction 
in death losses, particularly among hogs, a vast shift in pork produc¬ 
tion from the ^uth to the Northwest, where the stock is better, and 
many other causes, has probably added the equivalent of 25,000,000 
acres to the crop area. 

(3) Less important, yet a significant factor, particularly from the 
standpoint of crop land requuements of the Nation, has been the 

PCR 



Figvre 179.—Changes In composite yield per acre for com, wheat, oals, and potatoes. The trend 
of acre yields of the crops taken as a whole and in the United States as a whole, has remained sta¬ 
tionary for more than ^ years. But in sections of the United States where fertBizers have been 
evten^vely used, as in the northern South Atlantic States (North Carolina, Maryland, and 
Virginia) crop yields have increased greatly. When higher prices of fiarm pioduc<.s provide 
formers with money to buy fertilizers, such increases in acre yields are likely to develop In other 
portions of the United States 

shift from crops less productive per acre to crops more productive; 
notably in the South, from corn toward cotton, a crop which is worth 
much more per acre, from wheat toward corn in the North, and from 
grain and hay toward fruit and v^etables in several areas, notably 
m Califomia. 

(4) likewise there has been a shift from beef cattle toward dairy 
cattle, hogs, and chickens, which produce much more food per unit of 
feed consunied than do beef cattle. ^ 

(6) Least important of the ways in which production per acre has 
been increased since the World War has been an increase in acre 3 delds 
of a few crops. Totaling the important crops, including fruit, it 
appears that the average acre yield has remomed about stationary 
smee the World War. (Fig. 179.) Indeed, there has been a slight 
decline in the last three years, doubtless owing largely to adverse 
weather conditions 
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Nearlv all the increase in agricultuiul pi eduction per acre, there¬ 
fore, can be assigned to the decline in horses and mules and to improve¬ 
ments in animal husbandiv. These two factors alone have added the 
equivalent of, roughly, 55,000,000 acres, to the effective crop area 
since the World War. This is an increase of about 18 per cent. It is 
principally these two new factors which have enabled the total crop 
acreage to remain almost stationaij’ while agricultural production 
increased about 20 ner cent. 

Prospective Factors in Production 

Will these factors that have increased production so greatly pn a 
stationary crop acreage continue to operate even half so effectively 
during the nest decade? And, looking beyond, will these factors pro¬ 
vide food and fibers three decades hence for the 15 to 20 per cent in¬ 
crease in population without any increase in the crop acreage? These 
are questions no person can answer with assurance, but the following 
facts deserve consideration in reaching a conclusion: 

(1) There are less than half enough colts on farms to replace the 
horses and mules that die yearly. Substitution of tractors and auto¬ 
mobiles for horses and mules must continue, therefore, for several 
years at least. If a successful cotton picker should be introduced, the 
process, indeed, might be accelerated. The census for 1930 shows over 
900,000 tractors on farms April 1 of that year, a greater increase 
between 1925 and 1930 than between 1920 imd 1925. 

(2) Culling of dairy cows continues, and undoubtedly c^ continue 
wdth^ advantage for many decades. likewise sanitation in hog pro¬ 
duction and the raising of larger litters will doubtless continue. On 
the other hand, the gains in utilization of feed assignable to slaughter 
of cattle and sheep at an eai-lier ago, are not likely to be so important 
in the futm'e as in the past, for nearly all the slaughter now is of young 
animals. Thk factor of increasing elBciency in utilization of feed, 
therefore, is likely to diminish in impoiiance. 

(3) There is much less assurance of a continued shift from the crops 
less productive per acre toward those more productive per acre. 

(4) There is no assurance of continued shift from classes of livestock 
less productive per unit of feed consumed towai’d the classes more pro¬ 
ductive per unit of feed consumed. 

(5) Crop yields per acre, on the other hand, if the prices of farm 
products rise and enable farmers to buy fertilizers, should increase in 
the future. The possibilities inherent in the use of fertilizers, accom¬ 
panied by abandonment of poorer fields, ai'e illustrated by the upward 
trend of crop yields in the northern South Atlantic States (North Cai'o- 
lina, Virginia, Maryland, and Delaware) where the increase in average 
acre yield in the past 30 years has been about 50 per cent. (Kg. 179, 
top curve.) 

Soil-Erosion Losses 

One other factor deserves consideration, and that is the loss by soil 
erosion, notably in the South and Southwest. It is estimated by the 
Bureau of Chemistry and Soils that within 100 years gullying will be 
well advanced on 100,000,000 acres, unless effective measures of con¬ 
trol become widespread. Something like 17,500,000 acres of land 
formerly cultivated in this country have been destroyed by gullying, 
or so severely washed that farmers can not afford to attempt there 
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cultivation or reclamation. Apparently, much of this destruction has 
occurred dining the last decade. 

Erosion appears likely, therefore, to reduce materially during the 
next decade or two the acreage in crops in many parts of the United 
States. Looking further into the future it appears inevitable that, 
unless eroding lands can be restored to pasture or forest, or other effec¬ 
tive measures of control are promptly institutedj extensive land 
abandonnient vdll occur in these areas of severe erosion, involving an 
increase in tax delinquency, slow impoverishment of the communities, 
with serious social consequences, and eventual extinction of agricul¬ 
ture in the localities. But the area of potentially arable land m the 
United States is so great that even the loss of most of the crop land 
now eroding badly, although of extreme importance locally, probably 
will not senously affect the trend of agricultural production for the 
Nation as a whole. Between 1919 and 1929 over 32,000,000 acres of 
land, mostly east of the Mississippi Kiver, went out of use for crops 
without any decrease occurring m the Nation's production because 
as many acres of former pasture land went into crops, largely in the 
Great Plains States. Indeed, production increased greatly in that 
decade, despite the stationary crop acreage, principally because of 
economies in land requirements resulting from the substitution of me¬ 
chanical for animal power on farms and the more efficient use of feed 
by meat and milk animals. There are at present about 360,000,000 
acres of land in harvested crops in the United States, but there remain 
probably 600,000,000 acres more that could be used for crops. Of this 
600,000,000 acres about one-half, or 300,000,000 acres, require only to 
be plowed to be put into crops. Nearly all of this land is in fanns. 

The population prospect, in view of the advances in agricultural 
technic, leads to the conclusion that the total farm area of the Nation, 
and probably the crop ^a also, are not likely to increase much in the 
future, unless the immigration restrictions are relaxed or unless e.x- 
ports of farm products increase greatly, but that regional shifts in 
acreage are almost certain to continue. Much eroding land, much 
hilly land, much other poor land, will revert to forest, brush, or grass 
or will lie waste; while much level pasture land, piincipally in the 
Great Plains area, will be put into crops, and production per acre prob¬ 
ably will increase in many parts of the United States on the more fer¬ 
tile, more level, or more favorably located land already in crops. 

O. E. Bakes, Bureau qf Agriculture Economics. 


NEED OP BETTER DIRECTED LAND SETTLEMENT SHOWN 
BY MISTAKES OF THE PAST 

With approximately 600,000,000 acres of land physically capable of 
producing crops, but not now so employed, and with an economic 
need for a comparatively small increase in our net crop acreage the 
problem of giving direction to tgricultural expansion on the basis of 
the use for whiim land can best be employed becomes increasingly 
important. 

The agricultural land policy of the Federal Government has con¬ 
sisted in the past, and still consists, laigely of making land easily 
available to the farmer, leaving him free to make his selection, finance 
the undertaldng, and adjust nimself to local conditions. Likewise, 
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with few exceptions, the various States follow the policy of seconding 
the efforts of private land-selling agencies to attract prospective pur¬ 
chasers of land to the State and of leaving those attracted to the State 
in the hands of agencies having land for sale. In other words, the 
traditional public policy in tliis country has been to promote agricul¬ 
tural expansion without much, if any, regard to the use for wliich 
land was best suited, on the general assiunplion that practically all 
land which a settler might homestead or purchase was needed for 
fanning purposes. There is now developing a recognition of the desir¬ 
ability of giving better direction to future agricultural expansion—of 
directing it to those areas having physical and other conditions con¬ 
ducive to the establislunent of profdable farming enteiprises. Such 
a program of action will materialize best as part of a more far-reaching 
program of land utilization. 

Forces Behind Unwise Expansion 

The econonric histoi’y of agriculture has been marked by recurring 
cycles in wHch tempokry price stimulus led to unwise expansion of 
farm acreage on lands physically unsuited for farming purposes and 
on lands vrith good physical characteristics not economicaJly needed 
for agricultural use. Concrete evidences of such misdirected expan¬ 
sion are the financially embarrassed and defunct drainage, irr^ation, 
levee, and other improvement enterprises and large nunibom of aban¬ 
doned farms in many parts of the country. The suffering of many 
(‘ommunities because large areas of land h ave reverted to public owner¬ 
ship through nonpayment of taxes, and because mmiorous fandlios are 
waging a hopeless battle against natural and economic disadvantages, 
are other results of overemphasis on the value of land for fanning pur¬ 
poses. It is much easier and reqijires less stimulus to expand fann 
acreage than to contract it after homes have been established, fann 
buildmgs constructed, and time and labor expended in reclaiming 
land. 

Practically all of the land pnysically capable of producing crops that 
is not now so employed is held lor sale for fanning purposes. A survey 
of the literature used by 1,258 active laud-sellmg companies in the 
United States and of their pra<‘ti<*es revealed the fact that while some 
of these agencies are doing constructive work of a higlx character, 
many are operating in w'ays not in the public interest. On account of 
the pressure of carrying charges, many land owners are compelled 
either to allow their lands to revert to public ownership through tax 
delinquency or to push the sale of laud regardless of its suitability for 
fanning. From the point of view of the owner, to soli land under 
almost any conditions is better than to lose it thi’ough tax del^quency. 
Either a very small down payment or none is required by most agen¬ 
cies included in the survey. Man;^ agencies also encourage prospec¬ 
tive purchasers by promises of various types of grubstakes dumber, 
one or more head of livestock, employment, etc.). 

Almost half (46.7 per cent) of the 1,258 companies included in the 
survey are engaged in interstate business and slightly more than half 
of those engaged in interstate business are conducting so-called home- 
seeker^s tours. The far-reaching nature of this interstate business is 
suggested by the fact that undeveloped and partly developed land in 
all parts of the United States is held for sale by the comparatively 
few agencies reached in the survey. (Fig. 180.) 
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The hiiiigor for owning a farm, the high value many people attach 
to farm ownership, together with the relative ease of purchasing land, 
particularly undeveloped land; the general ignorance of prospective 
farm piu'chasers about obstacles which must be overcome in order to 
develop a profitable farming entei*prise; and misjudgment or mis¬ 
statement by various types of land-selling and piomotional agencies 
regarding the physical and e<‘onomic limitations of land for profitable 
farming, tend to promote agricultimil expansion regardless of whether 
prices tor farm crops are, comparatively, high or low. 

In times of stress unemployed city families, particularly those who 
have had previous farming experience, look to the farm for a means 
of subsistence. Although there are no nation-wide organizations en¬ 
couraging the movement of unemployed city workers to the coimtry, 
there are at the present time committees in some cities endeavoring to 



PioxJEE 180.—ScYOi al land-SPlling companies pwloaN or to reach prospectu e purchasers of land in all 
but a few States. The nwjorit> of companies, however, restrict their actn itics to some speolal 
groupofStates, All classes of Ian dare held for sale by these agencies, ranging ftomparth deveiomd 
forms in what mav be considere<l well-developed agricultural communities to out-over or other 
undeveloped land remote from any agricultural development 

help locate unemployed city w'orkers on farms. A large number of 
jobless families have undoubtedly moved to the country as potential 
farm owners, r^ardless of the fact that well-established farmem are 
experiencing difficulty in maintaining a satisfactory standard of living. 
Without advice having a soimd factual basis many of these new farm 
families are doomed from the start to failure.^ Undirected and mis- 
(firected settlement has in times past resulted in the loss of economic 
and human resources, and the chances for loss to-day are as great or 
greater than ever, because of the limited need for increasing our net 
crop acreage. 

Agricultural Expansion Service Agency 

No existing public or private agency has adequate information oi 
necessary authority and lacihties to furnish prospective farmers, land¬ 
selling agencies, various business interests, and other public agencies 
concerned with the farmer’s welfare, soimd adrice on social and eco- 
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nomic justification for agricultiira] expansion in the different regions 
of the United States. There appears to be need for a service agency 
to supply unbiased information on the physical and economic adap¬ 
tability of various classes of land for agricultural development, and 
thereby to reduce the loss of economic and human resources resulting 
from attempts to establish fanns on lands sul>marginal for farming 
purposes. A coordination of the facilities and authority of Federal, 
State, and even county agencies would be desirable. A central 
agency of this character could help land-selling compimies to develop 
sound programs for expanding the agricultural area when economic¬ 
ally feasible. It could also list and certify developed and partly de¬ 
veloped farms for sale or rent and in other wa^ s could be oi valuable 
service to present and prospective lando\Miers, as well as to the public 
in general. With such an agency developing its program on the basis 
of careful analysis of the comparative advantages for agiicultural de¬ 
velopment along one or more lines in the competing areas of the 
United States, many of the difliculties of giving better direction to 
agricultural expansion vdll have been overcome. 

W. A. ITartman, Bureau of A(jt knitural Econormcs. 


CROPS OCCUPY NEARLY HALF THE CULTIVABLE ACREAGE 
OF THE UNITED STATES 

Of the estimated area of 973,000,000 acres physically capable of use 
for crops in the United States, 414,000,000 acres or approximately 43 

! )er cent consisted of crop land (land in harvested crops and crop land 
ying idle or fallow) in 1930. The remaining arable land not used for 
crops is, on the whole, of lower natural productivity and utility than 
the crop land now in use. A part, however, is inherently much more 
productive than some land now used for croi>s, but in most instances 
of uncultivated fertile areas, the necessity of draining or dealing has 
hindered their development, and them intierent productivitj^ may not 
at present justify the cost of bringing them into production. The 
marked diversity in quality of the uncultivated potential crop land and 
the prevalence of low-grade land with poor soil or hilly surface indi¬ 
cate the desirability of competent economic detennination of the best 
use of the land before it is brought xmder cultivation. 

Although the land now used for crops is, on the whole, of better 

C ’e than the arable lands not used for crops, considerable bodies of 
now cultivated are of such poor quality that they apparently can 
not provide even a fair living to the operator. In some sections the 
attempt to farm such land has resulte(f from the failure to evaluate its 
capabilities before its development was attempted. 

Nearly all the land physically suitable for growing crops is now in 

f )rivate ownemhip. The unreserved public domain contains little 
and of value for crop production,mainly because of aridity. Some of 
our uncultivated arable land consists of pasture or woodland on 
farms, while some consists of timberland or grazing-land holdings. 

If the crop area were e^anded to include ml land on which crop pro¬ 
duction is possible, which is altogether unlikely, there would still 
remain close to 800,000,000 acres available for pasture, about 330,- 
000,000 of which might be used for forest. In 1930 there were approxi¬ 
mately 1,350,000,000 acres not used for croj^s, that could provide 
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grazing of some sort, but a lai-go part, probably more than four-fifths, 
was already used for grazing. Any lai'ge increase in the land used for 
pasture will be in the forested or cut-over area. Of the area of forest 
land of approximately 500,000,000 acres, it has been estimated that 
there are about 355,000,000 acres suitable only for forest. Under 
more intensive methods of forest management it is possible that our 
total requii'ements for forest products could bo suppued from an area 
equal to that of the laud suitable only for forest. 

Small Need for More Crop Land 

It is believed by those studying the trend of population and food 
requirements that little increase in the land used for crops will be 
needed for many years. (Fig. 181.) 

The problems of land utilization are, therefore, less concerned with 
developing more land to use for crops, than with determining what 
lands it will be better to use for farming than for some other use under 
the economic conditions prevailing at any given time, and of coor¬ 
dinating the use of land resoiirces so as to benefit the gi-eatest number 
of individuals over the longest period of time. In some instances it 
may involve a change hi the use of some laud from crop production to 
some other major use, where the present use seems economically un¬ 
sound. 

The j^roblems involved in the use of farm-land resources have vari¬ 
ous regional aspects, because of the regional distribution of such re¬ 
sources, and they require regional inventory of resources for intelligent 
solution. 

The broad mtdor rural land-use regions coiTespond to the great 
moisture belts. Thus, only in the humid regions does forest constitute 
an alternative major use. In a large part of the dry Southwest, graz¬ 
ing is the only use where irrigation water is not available. In the Great 
Plains and probably on the central prairies, crop land and pasture con¬ 
stitute the only feasible major alternative uses. 

The humid and subhumid lands of the tail-grass prairies of the 
Central States are, on the w'hole, oim most productive farm lands, 
having both favorable topogi-nphy and naturally fertile soils. To¬ 
gether with the productive, originally timbered lands of the eastern 
Com Belt, they are almost all in farms and are likely to remain so. 
A very laige part of the farm area is in crops, and there can be rela¬ 
tively little mcroaso in crop land without a change in the farm 
organization. 

Problem in Areas of Low Rainfall 

In the semiarid and subhumid short-grass plains, however, low 
rainff^ reduces the productivit}’- of inherently fertile soils. The 
moister lands with smooth surface, where large-scale methods can be 
used to produce crops at low cost, are very largely in farms, and these 
are mostly in crops. In the drier parts of this belt there are laige 
areas of physically tillable land on which the yield is so unreliable that 
crop production is rarely profitable. In admtion there are extensive 
areas in the Great Plains with surface so broken as to be essentially 
nontillable. Since the Great Plains are treeless, arable land there can 
be plowed without the cost of clearing. On the arid lands of the West, 
also treeless, rainfall is as a rule too slight for diy farming. Here, 
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Figube 181 .—Map showing locations in which different uses of land predominate 
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except for irrigable areas, the land finds its chief use in furnishing graz¬ 
ing for livestock. It is estimated that, in addition to the land now 
irrigated, there are 30,000,000 acres potentially irrigable in the arid 
part of the country. The cost of applying irrigation to most of this 
would undoubtedly be large, as the most easily irrigable lands have 
already been utilized. 

The great humid forested regions contain large areas of land of 
various grades of natural productivity, physically capable of crop 
production. Included within the humid forest regions are a few 
natural grassland areas not now used for crops, of very favorable 
topography, but for the most part requuing drainage. "Except for 
certain specialized 

crops these areas Land CAPABLE OF USE FOR CROPS 
have soils of rela¬ 
tively low or doubt- 
frd productivity. 

Noteworthy among 
such lands are the 
groat saw-grass 
swamps or Ever¬ 
glades and the 
poorly drained prai¬ 
ries or savannas of 
southern Florida. 

The uncidt i V a t e d, 
poorly drained land 
with light-colored 
soils in the coast prai¬ 
ries of Texas and 
Louisiana are of * 



moderate to low 

productivity when extreme physical poss>biuty. 973,000,000acres 

/ 1 7*Q i n n rl Pi'-VRE 182 .—niogram showing proportion of hnd which is or can 

u r a 1 n e u, ai UUO l for crops^ under different conditions 

the poorly drained 

dark-colored lands of the coast prairies, much of which is used for 
extensive grazing, are inherently productive. (Fig. 182.) 


Atlantic and Gulf Coastal Plains 

In the Atlantic and Gulf coastal plains are immense areas of forest 
land with level or gently rolling surface. In largo part these are sandy 
lands. A considerable i)ortion is poorly drained. Further drainage 
and clearing will be required before this land can be brought into pro¬ 
duction. Although some of these lands are undoubtedly as productive 
as a part of those now used for crops, the cost of reclamation and the 
relatively limited demand for the crops to which they are peculiarly 
adapted has deterred the clearing of large areas. 

In the forested and cut-over country of the northern Lake States, 
there are large areas of favorable topopaphy, part of which have 
relatively productive soils, still unused for crops. The short season 
and low temperatures here limit the range of crops that can success¬ 
fully be produced. A part of these lands is deficient in drainage, and 
nearly all must be cleared. In the same region, and rather intimately 
associated with the more productive lands, are sandy and stony lands 
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of rather low natural productivity. In bringing' new land mto use, 
care must be exercised that the better lands be distinguished from the 
poorer and settlement guided accordingly. Inventory of soil resources 
is being carried on in the region to this end. , , . 

In northern Maine there are limited areas of pTOdue.tive soil at 
present densely forested. In the hiunid forested region of the Pacific 
Northwest are considerable areas of cultivable land now largely 
densely forested or covered with stumps, where costs of clearing ai-e 
very lugh. Some of this land is moclerately productive, while a part is 
hilly and a part is low in productivity. 

Uncultivated Land in Humid Forest Region 

Although the most productive lands in the hinnid forest region are, 
in general, used for crops, this region now contains the largest amount 
of uncultivated, potentially arable land, the Quality of which ranges 
from high to very low. The ^nde range in qualii y necessitates careful 
discrimmation in selecting lands for farming and indicates the desir¬ 
ability of land inventory and the economic classification of land. 
Particularly in the hilly'and stony sections, considerable land is in 
farms and'in cultivated crops, whereas its most advantageous use is 
probably something other than crop production. Gradual abandon¬ 
ment of such land and its reversion to forest h ave been takuig place. It 
is probable that eventually there will be some substitution of the better 
grade lands not now used for crops, for the poorer lands now so used. 

There is, further, some reduction in the area of productive farm 
lands taking place through loss of soil by erosion, both in the humid 
forest regions and in the subhumid and semiarid grasslands. Grad¬ 
ually a part of the land now in pasture or forest probably will be used 
to replace some of that land the productivity of w’hich is reduced by 
erosion or depletion of fertility. 

The problems involving the use of land resources are mainly those of 
wise selection; they require inventoiy, classification of land according 
to its most advantageous use, and intelligent planning. 

C. P. Barnes and P. J. Marbcuner, 

Bureau of Anricvltural Economics. 


AVERAGE VALUE PER ACRE OF FARM REAL ESTATE IN 
UNITED STATES WAS $48.52 IN 1930 

The average value per acre of farm real estate on April 1,19.30, for 
the United States as a whole was reported by the Bvureau of the Census 
to be $48.52. Considerable variation appears in different regions, as a 
resrdt of varying combinations of physical and economic factors, and 
several more or less distinct groups of States may be ^stiaguished. 
(Fig. 183.) 

The States reporting the hghest acre values are New Jersey, Con¬ 
necticut, and Massachusetts. These high values reflect the effects of 
neamess to a concentrated market, and of an ever-expanding demand 
for locations for suburban homes by increasing numbers of city work¬ 
ers. A more extensive area, where values on the average are somewhat 
lower, although still appreciably above the United States average, 
embraces the fertile a^cultural area commonly known as the Com 
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Belt, and also includes the several States bordering the Great Lakes. 
The farm lands in this area derive their value principally from their 
adaptability to agricultural production, although, it is true, certain 
sections border important industrial and commercial areas. 

Farther to the west and southwest are the highly variable land areas 
of the Moimtain and Pacific States. Values range from almost nom¬ 
inal amounts for the poorer-quality grazing lands to several thousands 
of dollars per acre for lands planted to subtropical fi-uits. In consider¬ 
ing an area so heterogeneous it is easy to imderstand the high variabU- 
ity between the different State averages, which tend, on the wWe, to 
be lower than the United States average because of the relatively large 
areas of low-priced land. California and Washington, howev'W, are 
conspicuous for higher averages, by reason of considerable areas of 
high-priced lands. 



Fioube 183.—Several £;eiieral{zed areas in the United States may be distinguished on the basis of 
average vtJue per acre of farm real estate. A few States along the North Atlantic coast report 
high average values; the C'^orn Belt and States bordering the Great Lakes constitute a group in 
which average values, though somewhat lower in general, are appreciably higher than the United 
States average; the widely varying values in the Hocky Mountain and Pacific States provide 
many contrasts; and the cotton States bordering the Gulf of Mexico provide a group in w’hich 
State average values reported are generally lower than the United States average 

The States bordering the Gulf of Mexico, with their great dependence 
on cotton, avera^ somewhat below the United States average, with 
the exception of Florida, where the combination of subtropical prod¬ 
ucts and proximity to residential and recreational properties results 
in a rather high average. 

The general relations described above mark the levels of land values 
in 1930, a decade after 1920, when farm lands for the coimtry taken as 
a whole reached jpeak prices. The deflation in the last decade has been 
exceedingly vaned in its effect upon farm real estate in the different 
agricultural areas. For the country as a whole, the per acre value of 
fann land and building^ was 30 per cent less in 1930 than in 1920, and 
by far the great majority of the States report farm real estate values 
much below those of 1920. Declines in value per acre of farm real es¬ 
tate in the Com Belt and in the grain-growing areas to the Northwest 
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and Southwest were very severe. (Fig. 184.) The States in the Cot¬ 
ton Belt, with the exception of South Carolina and Georgia, reported 
smaller percentage decreases, and one State, Alabama, reported an in¬ 
crease. The Mountain States also reported declines, which, however, 
showed pronoimced variation. Two Pacific Coast States reported 
declines less than the United States average and the third. California, 
reported a 7 per cent increase in average value. 

Significance of New England Trend 

In the New England and Middle Atlantic States the general trend in 
value of land and buildings as indicated by the State averages appears 
to have been upward. That this upward trend reflects a correspond- 



Figure l84.~-For the tTniled States bb a whole, the average value per acre of fann real estate was 30 
per cent lower in 1930 than in 1920, Regional changes in values have been far from uniform. The 
increases indicated by the State averages in sevemlof the North Atlantic States are in contrast to 
the marked decreases throughout most of the hi iddle West, the Far West, and substantial portions 
of the Houth. State averages do not tell the whole story, however. In Now York and Pennsyl¬ 
vania, for example, the greatest increases are, in general, in the eastern portions; many of the 
western counties in these States report decreases in value 


ing de^ee of agriculture prosperity in these areas is doubtful, how¬ 
ever. It appears more likely that tne effects of encroaching suburban 
developments and recreational uses have resulted in an increased ven¬ 
ation in certain areas more than suflScient to counterbalance declining, 
or at least more slowly rising, values in some of the strictly agricultural 
portions of these States. Examples are found in the large increases re¬ 
ported in eastern and southeastern Now York, as weU as in eastern 
Pennsylvania and in New Jersey, in contrast to the declines reported 
in many of the counties in western New York and western Pennsyl¬ 
vania. 

It is significant that the States reporting an increase in value per acre 
from 1920 to 1930 reported an aggregate increase in value of land and 
buildings amounting to $270,085,573 accompanied by a decrease of 
land in farms of 10,286,166 acres. The decrease of land in farms prob¬ 
ably represents some degree of farm abandonment or the transition 
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to forest of part of the less valuable land, together with the absorption 
of other areas by expandmg suburban districts and by various types of 
recreational usage, especially in parts of New England and New York. 
The States reporting decreased value per acre, on the other hand, re¬ 
ported an aggregate decrease in value of land and buildings of $18,707,- 
816,160, and an increase in land in farms of 41,176,063 acres. The net 
decrease in value of farm land and buildings in the entire United States 
(excluding the District of Columbia) was $18,437,730,587. 

Valuation of Buildings 

It will be noted that the changes reported in value per acre of farm 
real estate relate to value of land and buildings combined. (Fig. 184.) 
That a considerable part of these increases in value per acre is due to 



Figure 18 S.— That a suhslantlal part of the reported increases in value per acre of farm real estate 
(land and buildings combined) is due to reported increas(>s in value of buildings is indicated on 
the accompanying map. Several Now Enmand and Middle Atlantic States, where Increases in 
value per aero appeared, report increases of 30 per cent or more in value of buddings per farm, in 
contrast not only to the smaller relative increases reported from many of the North Central and 
Southw'cstom States, but also to the doorcases reported by several of the Southern States 

increased value of buildings, rather than of land alone, is su^ested in 
Figure 186, in which the percentage changes in value of farm buildings 
per farm from 1920 to 1930 are presented. The average increase for 
the United States as a whole is 15.6 per cent. The greatest percentage 
increases are found, in general, in the group of States with both the 
highest average value per acre of farm real estate, and with the great¬ 
est average percentage increases in value per acre during the decade 
1920-1930, namely, the southern New England and Middle Atlantic 
States. Most of the Mid-Western States (Ohio to Kansas and North 
Dakota) report increases of less than 20 per cent, except Wisconsin and 
Michigan, where, it will be noticed, smaller percentage decreases in 
value per acre of land and buildings occurred than in the neighboring 
States. Several Southern States reported decreases in value of farm 
buildings per farm, aotobly Georgia and South Carolina, where, as in¬ 
dicated above, exceptionally large percentage decreases occurred in 
100446“—32-31 
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value per acre of fann real estate. Alabama, on the other hand, re¬ 
ported a 15 per cent increase in value of buildings per farm, as well as 
a 3 per cent increase in value per acre of faiiu real estate. 

These trends apparently are related. There is reason to believe 
that some buildings were included in value of farm buildings, as 
reported by the 1930 census, that were not included in previous census 
emuuerations. This situation may have arisen as a result of a new 
inquiry in the census schedule as to value of farmers’ dwellings, plan¬ 
tation owners’ homes presumably having been included in many cases 
in 1930, whereas they may previously have been omitted. 

On the whole, the result of 10 years of readjustment has brought 
about a marked reduction in value of farm real estate in a preponder¬ 
ance of the typically aOTCultural areas. Generally speaking, however, 
farm realty values in New England, along the Atlantic coast (with a 
few exceptions), and through the cotton States are higher than in 
1910; in parts of the Com Belt and of the spring-wheat belt values are 
lower; while in the Mountain and Pacific States the situationis spotted. 
The extent of the declines from 1920 depends upon a variety of factors 
which center around the extent to which values in the various areas 
were inflated in^ 1920, and in the changes which have occurred in 
income from agriculture during the past decade. 

B. K. Stauber, Bureau oj AgrkvMural Ecmomias. 





FARM DATA IN 
1930 CENSUS 



REGIONAL SHIFTS IN CROP ACREAGE SHOWN BY CENSUS 
HAVE BEEN EXTENSIVE 

Despite the agricultural depression, the acreage of crops harvested 
in the United States as a whole increased materi^y between the years 
1924 and 1929, but in 1931 most of the gain was lost. The census 
returns recently issued confirm the estimates of the United States 
Department of Agriculture that an increase of at least 9,000,000 acres 
occurred between 1924 and 1929; in fact, the census returns indicate an 
increase of nearly 15,000,000 acres. This discrepancy in figures prob¬ 
ably is owing mostly to the fact that the 1925 Census of Agriculture 
was unaccompanied by a census of population and, therefore, may be 
less complete than the census of 1920 and that of 1930, which covered 
crM acreages of 1919 and 1929. 

Crop land harvested in 1924 totaled 344,549^267 acres, according 
to the census, and 359,242,091 acres in 1929, which is an increase of 4 
per cent. The crop acreage in 1929 had returned to the 1919 |>eak, 
and was, apparently, a little larger than ever before in the Nation’s 
history. In 1930 the area of crops harvested increased another 
2,000,000 acres, according to the estimates of the Department of Agri- 
ciiltmre, but in 1931 a decrease of over 9,000,000 occurred—the CTeatest 
decrease on record, but almost confined to tlie Dakotas and Montana 
where severe drought occurred. Total acreage of crops harvested in 
1931 was smaller than in any year since 1917, except 1924. Itis signifi¬ 
cant that the total crop acreage of the Nation as a whole has remained 
more or less stationary for 15 years, despite an increase of 23,000,000 
in population, or about 23 per cent. But this stationary national total 
is the result of great increases in acreage in certain portions of the 
Nation and of great decreases in other portions. 

Regions of Decrease in Crop Land 

The census statistics are tabulated by counties, and maps showing 
the decrease and increase in crop area between 1924 and 1929 reveal 
significant regional shifts in acreage. (Figs. 186 and 187.) The de¬ 
crease in acreage of crops harvested has taken place mostly in a belt 
which includes nearly all of New England, every county in New York, 
every county in New Jersey except one, and in Pennsylvania, ^cept 
three, all counties of eastern Ohio, and nearly all counties in the 
southern peninsida of Michigan; thence the decrease extends south- 
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westerly, including nearly every county in southern Indiana and in 
southern niinois, also most coiinties of Missouri, all of southeastern 
Kansas and the northwestern half of Arkansas, practically all the 
eastern half of Oklahoma and most counties in central Texas. The 
decrease in the Chicago district really forms part of this 2,000-nule 
belt that extends from the Canadian border in Maine to the Mexican 
border in Texas. 

Southeast of this belt less notable decreases in crop acreage occurred 
in most counties of Tennessee and South Carolina, also in about h^f 
the counties of Morida, Georgia, North Carolina, Vir^nia, West Vir¬ 
ginia, and Kentucky and in more than half the counties of Maryland 
and Delaware. Georgia, South Carolina, Kentucky, and to a less 
extent all the Southern States, except Texas, suffered drastic declines 
in crop acreage during the previous 5-yoar period, 1919-1924, and a 



Figure 185.—The decreano of land in harvested crops lietween 1024 and 1020 occurred principally 
in a belt that eictended Itoni New EuKland across Now York and Pennsylvania, eastern < >hio 
and southern ^Michigan, southern Indiana and Illinois, to eastern Oklahoma and central Tovus 

recovery in some of the counties of this region was to he expected. 
(Fig. 188). In most of Indiana, Ohio, and southern Michigan, how¬ 
ever, crop acreage also declined greatij^ between 1919 and 1924, and 
this declme has continued into the period 1924-1929. On the other 
hand, in New England and New lork crop acreage declined little 
between 1919 and 1924 and in many counties increased. (Fig. 189.) 

Minor areas of decrease in crop acreage between 1924 and 1929 are 
the “sugar bowl” of southeastern Louisiana, the eastern third of 
North Dakota and adjacent coimties in northwestern Minnesota, the 
upper Yellowstone and Musselshell Valleys in hlontana, western 
Oregon, and northern New Mexico. (Fig. l’86.) 

Regions of Increase in Crop Land 

In nearly all other parts of the United States an increase in crop 
acreage occurred. (J%. 187.) This increase was notable in the Great 
Plains area that extends from west-central Texas to the Canadian 
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border and beyond. Particularly heavy was the increase in the Pan¬ 
handle of Texas and in the western parts of Oklahoma, Kansas, 
Nebraska, South Dakota, and North Dakota, also in northeastern 



PiouRB 187.—The increase of land in harvested crops between 1924 and 1929. principally in the 
Great Plains area, iMinnesota and Iowa, and in the Yazoo-Mississippi Delta, extending east¬ 
ward into Alabama, exceeded the decrease in area by nearly 15,000,000 acres. (Fig. 186) 

Montana and the Great Fahs-Havre-Shelby triangle. This belt of 
increase, less heavy, extended eastwwd across Iowa and most of Min¬ 
nesota into Wisconsin and central Illinois. 



Figubb 188.—In the period immediately following the World War, 1919-1924, the decrease in acre- 
age of harvested crops was most notable in Xentof^, Ohio, Indiana, and southern Michigan, 
in central Missouri, and in the piedmont of Georgia and South Carolina. This decrease exceeded 
the increase, mostly in the Great Plains area, by about 13,500,000 acres 

Smaller increases oconrred in nearly all the coimties from the Great 
Plains to the Padfic Ocean, except in northern New Mexico, western 
Oregon and several dominantly nrban counties of California. Three 
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areas of increase in crop acreage in the Kast also deserve notice: 

(1) The Mississippi River bottom lands from Afissoiiri southward, to 
the sugar-growing parishes of Louisiana, and also the coastal-prairie 
rice district. Reaction from the decline in crop acreagre after tho 
World War appears to have spread from those Mississippi River bot¬ 
toms eastward almost to Georgia and westward into eastern Texas. 

(2) The southern tip of Texas, notably around Corpus Christi. 

(3) The coastal plain of eastern North Carolina and southeastern Vir¬ 
ginia. This increase is attributable, in part, to the faiidy favorable 
prices for cotton prior to 1929. 

In Figure 190 the decrease and increase in the decade 1919-1929 
is shown by States. It will be noted that crop acreage decreased in 
every State east of the Mississippi River, except Mississippi, while in 
all the States west of that river crop acreage increased, except in 



PiorEE 189.—The increase In acreage of harvestetl crops l>etween 1919 and 1924 was almost confined 
fo the Great Plains area, southern Minnesota and southern Texas, with a small urea of recently 
drained land put Into crops in southeastern Missouri and adjacent Arkansas 


Missouri, Arkansas, and the three Pacific Coast States. When tho 
decreases are tabulated for all the counties in which a decrease 
occurred, nearly all located in tho originally forested poi’tions of tho 
United States, it appears that over 32,000,000 acres of land that were 
in crops harvested in 1919 lay idle in 1929, or were used for pasture, 
or were growing up to forest; while 33,000,000 acres, mostly in the 
originally grassland portions of the Nation, that were used largely for 
grazing in 1919, had been plowed and put into crops by 1929. 

Conditions Associated With Changes in Crop Land 

Viewing the United States as a whole, a few conditions appear to 
be associated with most of these notable decreases and increases in 
crop acreage. The decreases have ocouiTed principally in areas: 

(1) Where the soil was rather poor to begm with, or where sale of 
crops and an i m al products for many years without use of fertilizers 
has resulted in depletion of soil fertility, or where cultivation of 
sloping land has caused loss of fertility by erosion. Of these factors 
probably erosion is the most important. 
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(2) Where the surface of the land is too hilly or stony, or where 
the fanns are too small to permit the efficient use of modem 
machinery. 

(3) Where industrial or commercial opportunities in near-by cities 
have attracted the young people from the farms, or where suburban 
development has transformed lamas into residential sites, golf courses, 
or idle land. 

The large increase in crop acreage in the Great Plains area has 
occurred mostly in areas having—(1) fertile, virgin, grassland soils, 
unleached by heavy rainfall, ana productive in seasons of normal and 
supernormal rainfall; also practically uninjured by erosion, owing 
largely to previous vegetation cover; (2) almost level land adapted to 
use of large-scale machinery; and (3) farms large enough to afford 
opportunities normally commensurate with those in the cities. 



Figure 190.—Considering the regional changes in crop acreage for the decade 1919 to 1929 as a whole, 
and by States only. It appears that In every State east of the Mississippi River, except Mississippi, 
a decrease occurred; while in every State west of that river, except Missouri, Arkansas, and the 
Pai^c Coast States, an increased occurred. The decrease was not£^le in the States extending from 
New York to Missouri, also in Georgia and South Carolina, while increase was equally notable 
in the Great Plains area, extending from Texas to Montana, also in Minnesota, and, to a lesser 
extent, in Iowa 

Some of these factors also help to explain the increase in crop acreage 
in the Mississippi Eivcr bottoms and in many of the valleys of the 11 
Western States. 

It is evident that progi’ess in the use of the tractor, the combine, 
and other large-scale machinery in the West has continued to promote 
expansion of crop acreage and this has continued to exert a depressing 
effect upon eastern apiculture. Since the census was taken this 
depression, owing to me great fall in prices of farm products, has 
extended in severe form into the West also, and it seems not unlikely 
that, if present unfavorable conditions continue, the expansion of 
crop acreage in the Great Plains and other western areas will slow tm, 
possibly cease entirely, for a while. But contraction in acreage m the 
West, as in much of the East, will come slowly, if at all, because the 
farmer has the equipment and labor to operate the land, and taxes 
and interest payments have to be made. 

0. E. Baker, Burea'H oj Agryydtural Economics. 
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REGIONAL SHIFTS LARGE IN MAJOR CROP ACREAGES 
DURING DECADE 1919-1929 

The decade 1919 to 1929 %\itnessed a decline in crop acreage in 
the area lying of the Mississippi Kiver, ^\hich 'was more than 
offset by an increase west of that river. Much of the decline east of 
the river resulted from abandonment of farms or convei’sion of farm 
land to urban or seimurban use. A fui‘ther cause of decline was the 
replacement of lowr-yielding acreages, particularly hay, by smaller 
acreages of higher-yielding crops or kinds o f hay. Much of the increase 
west of the river resulted from the breakmg up of new lands in the 
semihumid portions of the Great Plains States for cultivation under 
more modernized ma<*liine methods. A portion of the increase must 
also be attributed to the difference in the two crop seasons. In 1919, 
a severe di*ought over much of the western portion caused a heavy 



Figirl IPl -Keductions in corn acreiges oist of fclie Mississippi Kivor fiom IMift lo 1020 woic 
slightly nioie than ohset bj lucieases yest of tho ii\or, wheio corn and Uoks, <lisx)lucud much 
'^ar-tiinewheit 


abandonment of crops. In 1929, on the other hand, a favorable gi’OW"- 
ing season was accompanied by less than average abandonment. Cer¬ 
tain regional changes in individual crop acreage result from readjust¬ 
ments of price levels. The year 1919 follow’ed a year of veiy higli 
prices for cash crops, while 1929 followed a year of relatively low^ 
prices. 

The acreage of corn in the United States in 1929 w-as larger than the 
acreage in 1919 by about 664,000 acres, or 0.7 per coni. The exact 
change can not be determined, since in the census for 1929 acreage of 
com for all purposes was enumerated, w^hile in the census for 1919 
the separate acreage of com ^'for grain’^ and “for forage,and of all 
crops “for silage'^ and “for grazing” were enumerated. The extent 
of possible duplication can not bo accurately determined. It can 
readily be seen from Figure 191, however, that a general decrease in 
acreage occurred east of the Mississippi River and in Missouri, 
Arkansas, Louisiana, and Texas. A verj^ronounced increase from 
Minnesota and North Dakota south to Kansas and Colorado took 
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place. The decline in com acreage east of the ^Mississippi River was 
coincident with the general decline in crop acreages in this area. 
The expansion west of the river accompanied the expansion of the 
hog industiy in that area, particularly in the more humid sections of 
these States, which are adapted to com gi'ovdng. In Iowa, the south¬ 
ern portion of Minnesota, and the eastern portions of South Dakota, 
Nebraska, and Kansas, wheat acreage was greatly expanded imder 
war-time stimulus. Since 1919 corn and hogs have been more profit¬ 
able under relative price conditions than has the growing of wheat. 
(Fig. 191.) 

Wheat acreage in 1919 was still on a high plane brought about by 
war-time stimulus. By 1929 the acreage in the United States had 
decreased by over 11,000,000 acres. East of the Mississippi River 
and in Missouri, where total crop acreage declined, wheat acreage in 
addition returned to a noimal proportion of the total crop acreage. 



Figure 192—Bet^^een 1919 and 1929 'wheat aneige from Missouri eastward returned toward its 
uorniil pioportion of the crojiped acrenRC, from eastern Kansas northward it was paitially dis¬ 
placed by corn an<i barley, and from w estem Texas and New Mexico northw ard, new lands w ere 
opened up for wheat growing 

In Iowa and the southern portion of Minnesota and in the eastern 
portions of South Dakota, Nebraska, and Kansas, wheat acreage was 
displaced by com, as mentioned in the preceding paragraph, and also 
by barley. In the western parts of the Dakotas, Nebraska, Oklahoma, 
and Kansas, and in the Mountain States from Montana to New 
Mexico, new land was broken up for wheat growing as a result of 
large-scale fai'ming with tractors and combines. A part of the in¬ 
crease in North Dakota and Montana represents also a recovery from 
the extensive abandonment of wheat in 1919. (Fig. 192.) 

The census data on cotton acreage show an increase of 9,500,000 acres 
or 28 per cent, from 1919 to 1929. Decreases shoTim in Georgia and 
South Carolina result from the precipitous decline in cotton acreage 
foUowii^ three years of heavy loss from boll-weevil damage in 1921- 
1923. As a result of the short crops in these years, cotton was displaced 
in some parts by peanuts and other le^mes, and in some parts farm 
land went out of cultivation entirely. In these States, acreage had not 
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reltirned to pre-weevil levels by 1929. In. Alabama and parts of Mis¬ 
sissippi, Louisiana, -tirkansas, and Texas, acreac^os in 1019 were on a 
low level because of a series of weevil-damaged crops in 1916-1918. 
Theincrease to 1929 in this area represents a partial return to former 
acreage levels. In the Delta TOrtions of Arkansas, Loiiisia na, and Mis¬ 
sissippi, an upward trend in Delta cotton land has gone forward dur¬ 
ing the decade with new Delta land broken for cotton or di\ erted from 
com and other crops. In Oklahoma and Texas the tremendous in¬ 
crease in acreage has come largely since 1924 in southwestern Okl^ 
homa and northwestern Texas, w here cotton is now produced on semi- 
humid lands formerly in range and considered unproductive of this or 
any other cultivated crop. (Fig. 193.) 

Uat acreage for grain declined over 1,000,000 acres or about 11 per 
cent, from 1919 to 1929. The decrease was rather general throughout 



Figure 193 —Higher levels of cottoa acreage now prevail in T^estern Texas and Oklahoma here 
ranges y, ere broken up, and in the Delta of the M ississippi Ku er w here high j lelds iior aci o are 
obtained. Lower levels ]>rev ul m Georgia and South Carolina where heavy wocxil damage m 
1921-1023 drove farmer^ out of cotton, 

the countiy, except in Minnesota, low'a, and Nebraska, wheresubstan- 
tial increases were made. The^ decreased acreage reflects <lecreaRod 
work-stock numbers. In the Minnesota-lowa-Nebraska ai’ca, oats are 
another feed crop increased with the increasing livestock iiulustry in 
these States.^ A part of the decrease in acreage harvested for gram is 
offset by an increased use of oats as ‘^bundle” feed and as a part of 
^'mixed grain, ” the exact change in acreage of which is not determin¬ 
able from census data. 

Increase in Barley Acreage 

Barley acreage in the United States increased over 6,000,000 acres 
or nearly lOp per cent, during the decade. The increase has been gen¬ 
eral except in the Northeast, and has been particularly marked from 
IliiQois and Wisconsin westward to Idaho and sou thwestward to north¬ 
western Texas and Colorado. Many States in this area doubled or 
even quadrupled the acreage of barley. The regional shift has been 
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away from wheat and oats and is another phase of the expansion of 
the hog industry westward from the [Mississippi River. 

The acreage of rye declined from a war-time peak of over 7,600,000 
acres to 3,000,000 in 1929. The decrease was general, but was most 
marked in New York and Michigan where the reduction was over 80 
per cent and in North Dakota where it w^as over 60 per cent. 

The acreage of tame hay in the United States decreased from 65,600,- 
000 to 64,300,000, or about 3 per cent. The decrease in acreage has 
been more than offset by shifts to higher-yielding kinds like alfalfa. 
The North Atlantic and Southern States, Ohio, and Indiana are pro¬ 
ducing less hay, while the States growing in importance in dairying, 
beef cattle, and sheep production, fmm Alichigan west to Montana 
and southwestw^d to California are increasing hay production. Cul¬ 
tural difficulties in the production of alfalfa have led to a severe down¬ 
ward trend in hay acreage in Nebraska and Kansas. 

The decrease m the acreage of wild hay dm*ing the decade, from 
17,000,000 acres to 13,500,000 acres, reflects the breaking up of land 
in the Great Plains States for the growing of wheat, flax, and barley, 
and also the further draining of lowlands in a number of the North 
Central States. 

Joseph A. Becker, Bureau of Agricultural Economics. 


WARMS FEWER BUT LARGER IN 1930 THAN IN 1920; CROP 
AREA PER FARM INCREASED 

Changes in total mimbers of farms reflect only to a minor extent the 
severe competition in farming that prevailed throughout the decade 
1920-1930. There were 6,288,648 farms in 1930, according to the 
census, as compared with 6,448,343 farms in 1920. This is a decrease 
of less than 3 per cent. The amount of land in farms, 986,771,016 
acres, in 1930 was approximately 31,000,000 acres more than the 
1920 figure. The average size of fa,rms increased to 157 acres in 
1930 from 148 acres in 1920. Land in crops harvested averaged 57 
acres per farm in 1929 and 56 acres in 1919. 

Decreases in numbers of eastern farms were widespread partly be¬ 
cause production per man is generally less in the East than on the 
larger, more level, and frequently more fertile farms of the West; also 
because of the relative nearness of eastern farms to urban centers of 
employment. (F^. 194.) Indeed, the number of farms decreased in 
all States east of the Mississippi River, except North Carolina,Morida, 
Alabama, and Mississippi, but west of that river decreased only in Mis¬ 
souri, Montana, and Idaho. In all of the New England States, in New 
York, New Jersey, Pennsylvania, Ohio, Indiana, Michigan, Montana, 
Soum Carolina, and Georgia, numbers of farms decreased over 10 per 
cent between 1920 and 1930. 

Decreases in numbers of Montana farms were sharp, following a num¬ 
ber of years of drought so severe as to convince many newly settled 
farmers that they had been mistaken about the climate and the amount 
of land and capital required to farm in that State. Much of &e land 
they left is now consolidated into larger farms so handled as to increase 
prodiiction per man and to improve the competitive position of 
the remaining farmers. 
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In. extensiTe areas in vSoulli Carolina and Gcorgjia, particularly in tli© 
lower piedmont of those States, boll-weevil damage and other factors 
made cotton fanning veiw hazardous, and forced many fannem to seek 
a li^^n^ elsewhere. Much of the land they left is no longer farmed. 
Many of the 228 counties of the United States in which numbers of 
farms decreased 25 pei- cent or more between 1920 and 1980 are in 
these two States. Montana and tho New England States have many 
others, but onlj' a few of these counties of lai^e decrease are in the cen¬ 
tral part of the country. In throe piedmont counties of Georgia there 
were less than half as many farms in 1930 as there were in 1920. Most 
of the other 16 counties with less than half as many farms in 1930 are 
near large cities or contain them. 



riGTTiE 194.—The decrease in number of farms was notable in South Carolina, OoorKia, and eastern 
Alabama, where much land went out of use for farininR. A smiiUor decrease may bo noted quite 
generally o\er the Kew England, Middle Atlantic, and East North C’ontral Wtaliw. TIkto has 
been a trend tovi ard consolidation of forms in the eastern Corn Belt and in tho northern IMains. 
This trend was aided in Montana by several dry s’ears \^hicli forced many recent hoinestoailers to 
leave their forms. Tho decrease In lumi her of farms w us greater t hon the iucrouse, the net doureuso 
for the Catted States being 100,000, or 2.,’) iwr cent 


The Western Cotton Area 

Cotton, production has been less hazardous and tho morale of cotton 
farmers has been bettor maintained in the remaining cotton States, re- 
aultin^n generally increased acreages of crops and in numbers of fann¬ 
ers. (Fig, 195.) Thefeasibilityof cotton production in western Texas 
became widely appreciated, resulting in a pbenomen al incxease in n u in- 
bers of farms there. South Texas, along with Florida and California, 
also gained greatly in numbers of farms as a result of the widened mar¬ 
ket for fresh fruits and vegetables. Of the 314 counties of the United 
States in which the number of farms in 1930 was gi’oater than the num¬ 
ber in 1920 by 25 per cent or more, 109 are Texas counties. Of the 45 
cotmties in the country in which numbers of farms at least doubled, 34 
are Texas counties. 

Numbers of farms increased 10 per cent or more between 1920 and 
1930 only in Arizona, Louisiana, California, Mississippi, and Texas, 
named in order of the percentage increase in each. Four of these five 
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States outranked all others in gains in numbers of farms. Between 
1920 and 1930 Texas gained 59,456 farms, Mississippi 40,562, Louisiana 
25,982, and California 18,006 farms. 

Changes in Numbers of Farms by Size 

Decreases in numbers of farms have boon most general in a size group 
long regarded as somewhat ideal, farms of 100 to 174 acres, and in¬ 
creases in numbers have been most general in a size gi*oup long re¬ 
garded as too small io provide a livelihood—^farms of less than 3 acres. 
(Fig. 196.) 

The number of farms under 3 acres more than doubled between 1920 
and 1930, but even in 1930 these were less than 1 per cent of the total 
number of farms. Faims under 20 acres in size constituted 12 per cent 
of all farms in 1920 and 15 per cent of all faims in 1930. Faims on 
which cotton is grown are, in general, relatively small, and changes in 
cotton acreages have a marked effect on numbers of faims, particularly 



numbers of farms of the smaller sizes. The five cotton-growing States 
of Mississippi, Arkansas, Ijouisiana, Oklahoma, and Texas between 
them had about 83,000 more faims under 20 acres in size 1930 than 
they had in 1920. The increase in numbers of farms of this size was 
about 120,000 for the country as a whole. 

Changes in Five Size Groups 

The great bulk of the farms of the country, 84 per cent in 1020, 81 
per cent in 1930, are farms of between 20 and 500 acres. In all five 
size groups into which farms between these limits are divided by the 
census, the number of farms decreased in the country as a whole. 
However, in every size group, numbers of farms increased in some of the 
States. Farms of 20 to 49 acres, and farms of 50 to 99 acres, increased 
in number in most States in which the total acreage in farms mcreased, 
in some cotton-growing States in which total acreage m farms de- 



FiGtRa 196 —Th« increased numbert* of farms m most of the groups of medium large to large size 
oocurrmg m the Central and "Westem States, 1920-1930, ina> be attributed mpart to an expan¬ 
sion in acreage in farms and m part to combinations of farms of smaller size made desirable by in¬ 
creased mechanization. The mcrease m number of small feurms bos occurred m connection with 
mcToased speoialization, an mcrease in the amount of pBr^tlme farming and, m most of the cotton- 
gro^ lag States, to an mcrease m the cotton acreage 
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creased, but nowhere else. Farms 100 to 174 acres in size increased in 
number only in Wisconsin, Minnesota, South Dakota, and Texas. 

Numbers of faims in the size groups, 175 to 259 acres, 260 to 499 
acres,^ 500 to 999 acres, 1,000 to 4,999 acres, and 5,000 acres and 
over, increased in at least half of the States, relatively few of which are 
east of the [Mississippi River. In Delaware, Ohio, and Illinois, how¬ 
ever, numbers of fanus of 260 to 499 acres, 500 to 999 acres, and 1,000 
to 4,999 acres, increased. In the Mountain States the expansion in 
total farm acreage occurring in each State and the acreage released as a 
result of decreased numbers of farms of 100 to 499 acres, was absorbed 
by the increased numbers of farms of less than 100 acres and of 500 
acres and oyer. The situation was similar in all three Pacific States 
except that in them farms of 500 to 999 acres decreased in number also. 

Because of the varying importan^'e of farms of different sizes in dif¬ 
ferent parts of the country, and because farms of every size increased 
in number in some States and decreased in other States, a statement of 
the degree of change in numbers of farms of any given size can have no 

g reat value, taking the country as a v hole. With this caution it may 
e said that numbers of farms under 20 acres in size increased 15 per 
cent in the United States between 1920 and 1930 while farms of 20 
to 49 acres decreased 4 per cent, farms of 50 to 99 acres decreased 7 
per cent, farms of 100 to 174 acres decreased 7 per cent, farms of 175 to 
259 acres decreased 2 per cent, farms of 260 to 499 acres decreased 5 
per cent, farms of 500 to 999 acres increased 7 per cent, farms of 1,000 
to 4,999 acres increased 19 per cent, and farms of 5,000 acres and over 
increased in number 26 per cent. 

There is a general interest in large farms because of the increasing ex¬ 
tent to which farming is being mechanized. In 1930 there were 9,299 
farms of 6,000 acres and over as compared with 7,385 in 1920. These 
large farms increased in mimber only in the western half of the coun¬ 
try, however, specifically in Nebraska, Oklahoma, Texas, and in the 
11 States of the Moxmtain and Pacific divisions. These States include 
all but five States in which the total acreage in farms increased between 
1920 and 1930. 

Most of the largest farms are cattle ranches Texas had 30 per cent 
of all the farms of 5,000 acres and over in 1930, Montana and New 
Mexico each had 10 per cent, California and Wyoming each had 8 per 
cent. Less than 3 per cent of the land area in farms of 6,000 acres and 
over was in harvested crops in 1929, as compared with 20 per cent in 
the farms of 1,000 to 4,999 acres, 27 per cent in the farms of500 to 999 
acres, and 48 per cent of the laud area in farms of less than 500 acres. 
These large farms have not greatly affected the profits from crops 
grownonsmaller farms. Of the total crop land harvested in 1929inthe 
United States less than 1 percentwason faims of 5,000 acres and more 
as compared with 81 per cent harvested on farms of less than 500 acres. 
Howard A. Turner, Bureau of Agricultural Economics, 


BKRM. TENANCY INCREASED FROM 38.1 PER CENT OF ALL 
FARMS IN 1920 TO 42.4 PER CENT IN 1930 

During the period 1920 to 1930 an imusual number of farmers in all 
sections of the United States changed their tenure relationship to the 
land. In spite of the low prices for farm products, some farmers have 
paid for farms and others have made substantial progress toward 
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ownership. Contrasted wtlv these are many who were owners in 1920 
but who are tenants now.. . ., , . 

The net result of the changes in tenure of the individuals is a oontm- 
uation of the trend toward more tenancy that has been in evidence, 
since the first report on farm tenure by the census in 1880. The 1930 
census shows that the increase in the percentage of tenant-operated 
farms for the period 1920 to 1930 was the second highest in the 50 
years during wmeh dceennisil statistics have been gathered. In 1930, 
*42.4 per cent of all fanns were tenant operated. This represents an 
increase of 4.3 per cent in 10 years (from 38.1 in 1920), and of this 
increase 3.5 per cent was in the period 1925 to 1930. The largest pre¬ 
vious increase was from 28.4 per cent in 1890 to 35.3 per cent in 1900. 

There has also been an increase in the number and percentage of 
owner farmers who rent laud from others. These are commonly re¬ 
ferred to as part owners The percentage of part owners was 8.7 in 
1920 and 10.4 in 1930. If the part owners and tenants are considered 
as one class, we find that more than half the farmers of the United 
States rent all or a part of the land they operate. 

The percentage of tenant-operated farms varies gi-oatly in difl'erent 
parts of the eountiy. In Maine 4.5 per cent of all farmers are tenants 
and in Mississi]>pi 72.2 per cent. The range in the iiei’ceutago by 
counties is even greater than by States. (Fig. 197.) 

Although the percentage of tenancy has increased in eveiy decade 
since statistics were first gathered, this is llie first time that the num¬ 
ber of tenant-operated farms increased while the number of all farms 
decreased. There were about 160,000 fewer farms in the United 
States in 1930 than in 1920 and over 200,000 more tenants. It is of 
especial significance that this increase is composed mostly of croppers 
who do not even own work stock. 

Changes in Six Groups of States 

A fairly good general picture of regional changes can be obtained 
from a consideration of six groups of States. 

The Northeastern States, which include Now Knghuid, New York, 
Pennsylvania, and New Jersey, show a decrease in the niunber of ten¬ 
ants andin the percentage of farms operated by tenants. The miiubor 
of tenants in almost all of the counties in these States showed a de¬ 
crease of 25 or more. In only two counties did the increase in nimibor 
oftenantsexceed25. TenancyisrdativelyunimportantinthosoStates, 
varying from 4.5 per cent in Maine to 15.9 per cent in Pennsylvania. 

The decrease in tenancj' in this section seems to be in part the result 
of decreased competition for farm 1 and. The older owners find it diffi¬ 
cult to rent their farms, hence continue to live on their land and cany 
on some farming with such help as can be found. Families from towns 
and cities who want to live on farms, using them for part-time em¬ 
ployment, usually want to buy. Many of the owners who sell give 
good terms, tlius enablii^ purchasers having little capital to buy, 
especially since the total value of a farm is generally low. 

In all of fhe Southern States, which include Delaware, Maryland, 
West Virginia, Kentuchy, Arkansas, Oldalioma, Texas, and all States 
south of these, tenancy increased, as measured both by numbers and 
percentage, except in Maryland and Delaware. The census of 1890 
reported that each of the three divisions of the Southern States had 
approximately 38.6 per cent of its farms operated by tenants, and 
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PxGUliE 197.—^The percentage of tenont-oper 
Middle Western States. The peroentegc 
of the country and in the Western States 
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each census since has shown an increase. The proportions of all farm¬ 
ers who were tenants in 1930 were as follows: South Atlantic States, 
48.1 per cent; East South Central States, 55.9 per cent; and West 
South Central States, 62.3 per cent. (Fig;. 198.) The number of negro 
tenants in the cotton States decreased about 2,000 between 1920 and 
1930, while white tenants increased about 200,000. Both whiteo\vners 
and negro owners decreased innimiberin these Statesdnringthisperiod. 

In practically all counties in these Stales in which tenancy increased 
there was an increase in cotton or tobacco acreage. ^ Both of these 
crops reauire considerable amounts of hand labor, which is generally 
furnished by the tenants and their families. A part of the increase in 
tenancy may have resulted from the fact some farmers were forced to 
give up their farms because of inability to continue payments on the 
mortgages during the period of low prices. The coimties showing 



Figure 19«,—The number of tonaut-operated farms Increased 
nambor of all farms increased. An exception Is found In 
farms are being oousolidatod 


generally In sections In which tho 
the wheat-growing sections, whore 


decreases in tenancy are, as a rule, those in which there has been a 
decrease in the number of all farms. 

The East North Central States, except Wisconsin, have shown 
marked decreases in tenancy. (Fig. 199.) Only 23 counties in Ohio, 
Indiana, Illinois, and Michigan had an increase of 25 or more tenants 
from 1920 to 1930. It is probable that the decrease in tenancy in the 
East North Central States is associated with the development of a 
situation similar to that in the Northeastern States—that is, less com¬ 
petition for farm land due in part to the growth of industry. 

As a group the West North Central States and Wisconsin tave defi- 
mtely moved toward more tenancy. (Fig. 198.) The increase in ten¬ 
ancy in the West North Central States is without doubt the result of 
the price atuation. Land bought in the period of high prices could 
pftid for, with the result that it is now operated oy tenants. 

The percentage of tenant-operated farms in the Rocky Mountain 
States mcreasea from 15.4 to 24.4 in the decennial period 1920 to 1930. 
The immbcr of tenants is not large in many of the counties in this divi¬ 
sion, but the increase was general. Of the 268 counties in these eight 
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States, 177 counties showed an increase of 25 or more tenants and only 
3 showed a decrease of that number. The increase in tenancy in these 
States is the result of the low prices of farm products, and is similar to 
that which has taken place in the West North Central States. 

The change in the percentage of tenant-operated farms in the Pacific 
Coast States has not shown a definite trend during the period for which 
data are available. The percentage of tenancy decreased in the three 
States taken as a whole from 20.1 to 17.7 per cent in the decade 1920 
to 1930. Approximately one-third of the counties showed increases of 
25 or more tenants, another one-third showed decreases of that num¬ 
ber, and the remaining one-third of the counties showed very small 
changes. In all three States many coimties have shown an increase in 
the number of ovTiers of specialized farms devoted to fruit, poultry, 



and dairy production, which enterprises are not \vell adapted to tenant 
operation, but there are counties in which the owners who bought land 
at high prices have lost their farms, thus increasing tenancy. 

0. M. Johnson, Bureau of Agricultural Economics, 


FARM POPULATION IN DECADE 1920-1930 SHOWS A CON- 
SIDERABLE DECREASE 

The outstanding change in the farm population wnthin the decade 
1920-1930 is a considerable decrease. In 1920 the farm population of 
the United States, as enumerated and reported by £he Bureau of the 
Census, amoimted to 31,614,269 and foimed 29.9 per cent of the total 

! )opulation. In 1930 the Bureau of the Census reports the farm popu- 
ation to be 30,445,350, forming 24.8 per cent of the total population. 
The crude decrease between the 1920 and the 1930 enumerations is 
1,168,919. The Bureau of the Census says: 

The farm population as shown for 1930 comprises all persons living on farms, 
without regard to occupation. The farm-population figures for 1920 include, in 
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addition, those farm laborcis (and their families) -n'ho, ^rhile not living? on farms, 
neverthdess lived in strictly rural territory outside tlie limits of any city or other 
incorporated place. Though the number of additional persons thus included is 
believed not to have been very great, some alloivance should be made for this dif¬ 
ference in definition when comparing the figures. Further allou'ances should be 
made for the fact that the 1920 census was taken in January, when considerable 
numbers of farm laborers and others usually living on farms were temporarily 
absent, while the 1930 census was taken in April, when by reason of the advancing 
G»ason the number of persons on the farms was appreciably larger. 

Seasonal Variation in Farm Population 

The fact stated by the Bureau of the Census, that those two enu¬ 
merations of the farm population arenot wholly comparable, is impor¬ 
tant in understanding the changes recorded. The number of persons 
living on farms in the United States is doubtless fluctuating all through 
the year, from a low point in roidwinter to a high point in spring and 
summer. There are many fluctuations and differences in States, due 
to the varjang make-up of the farm popiflations, to the prevailing age 
of the farm operators, to differences m birth rates between sections of 
the United States and to the nature of the farm enterprises, which may 
require large temporary forces of laborers in some instances or a 
rather constant supply of laborers in others. 

To make an enumeration in winter is to get a coimt of the permanent 
core of the agricultural people^ to make it m the spring is to add to this 
permanent core a tempora:^ mcrement from towns and cities of per¬ 
sons who consistently divide their occupational allegiance between 
town and farm. N o one knows at present bow laige a temporal force 
the permanent farm population requires to carry on its spring and 
summer work. Undoubte^y in some of the States showing an increase 
in farm population in April, 1930, the increase is due almost entirely 
to this temporary increase or laborers. In late years it has also become 
a practice in some sections where the nature of the farm enterprise 
permits, for the farm family to leave the farm and go to town for the 
education of children or to travel. This temporary force, added to the 
farm population in the spring and summer, may reach a total for the 
United ptates of from 2,000,000 to 3,000,000 persoirs. 

The significant fact of the decrease in farm population between 1920 
and 1930, however, must not be overshadowed by the fact that these 
two enumeratiorrs are not entirely comparable. There have been 
several streams of influence which explain a gr'adual decrease of farm 
population in the United States. 

Mobility of the American People 

The great mobility of the American people is strikirrg. Since 1870 
the census has recorded the State in whrch each person was bom; and 
the number o^ersons registered as livirrg, decade to decade, in Cali¬ 
fornia, Iowa, Illinois, Missouri, New York, and other States, but bom 
in Vermont, Virginia, Texas, Louiaana, and other States, is interesting 
and enlightening. This mobility h^ been an economic safety valve. 
Farming has not become an occupation so socially rigid that the farmer 
has been shut oflp from other economic opportumty. Undoubtedly 
this democracy of occupation and economic opportunity is an advan¬ 
tage to agriculture as well as to the Nation at large. 

In 1790, 96.7 per cent of our population was “rural”—composed 
virtually of farm and village population. In the next 50 years, up to 
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1840, the rural population declined to 91.5 per cent of the total popula¬ 
tion; in the next 30 years (to 1870) it declined to 79.1 per cent. By 
1880 it had declined to 71.4 per cent; by 1890, to 64.6 per cent; by 1900, 
to 60 per cent; by 1910, to 54.2 per cent; and by 1920, to 48.6 per cent. 

Absolute Decreases by States 

Inspection of the rural population by States shows that absolute 
decreases in numbers took place in Vennont and New York in each of 
the following decades; 1880 to 1890; 1890 to 1900; 1900 to 1910; 1910 
to 1920. In Maine, New Hampshire, Ohio, and Illinois, absolute de¬ 
clines in number's took place in three of the four decades noted above. 
Furthermore, in 18 States there was an absolute decline in numbers 
during the decade 1910_to 1920. The presumptive evidence is strong 
that if the farm population had been tabulated separately in the census 
during the decades before 1920, it would show not only a relative 
decline in per-contage, but an absolute decline in numbers in the farm 
population in certain States from 1880 to 1920. Indeed, it is almost 
certain that the total farm population of the United States in absolute 
numbers declined from 1910 to 1920. 

It must be evident that there is a reason for the main decline in mrm- 
bers of farm people ■which has no explanation in the facts of war or 
postwar influences. 

Three factors can not escape notice—^factors which thorrgh related 
have not become simultaneously and equally effective in all States. 
These factors, moreover, while accounting for a decrease in fann pop¬ 
ulation, make for agricultural prosperity. There is a conflict of forces 
at work, aU tending to buUd up agriculture, but also temling to de¬ 
crease the number of farm people to a point where the number is 
adjusted more perfectly to the agricultural task: 

(1) There is the bodily transfer of several important agricultural 
processes from the farm to the town and city, in connection especially 
with grain, livestock, and milk; (2) the mechanization of many agri- 
ciiltural processes remaining on farms, especially in plowing, planting, 
haiwesting crops, in feeding and care of animals, in dairy operations, 
and in automobile transportation; (3) and perhaps most important, 
the improvement through scientific methods of agricultural produc¬ 
tion, such as improved breeds of grains, vegetables, fruits, and animals, 
improved conditioning of soils, improved protection against plant and 
animal diseases. 

It is difficult to imagine any other result of these three important 
forces operating upon American farming than the normal reduction of 
the necessary number of persons and families to produce the food and 
fiber for the Nation. 

The agricultural depression of 1921 undoubtedly accentuated the 
long-time downward trend of farm population, but this fact should not 
blind us to the operation of the normal forces of adjustment which 
have long been operating in the interest of agriculture. We are not to 
expect a decline in farm population below the point of a number of 
persons adequate to carry on farm production for the needs of the 
Nation. Indeed, as population in the United States increases, we may 
see an upward adjustment to give adequate production. 

C. J. Galpin, Bureau of Agricultural Economics. 
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WORKERS GAINFULLY EMPLOYED IN FARMING DE¬ 
CREASE IN RECENT YEARS 

In the last 20 yeaxs there have been marked declines in the numbers 
of certain classes of agricultural workem, and m the pi’oportion of the 
gainfully occupied population engaged in agriculture. According to 
the census the proportion of the gainfully employed pereons engaged 
in agriculture was 32.9 per cent in 1910; 26.3 per cent in 1920; and 
21.5 per cent in 1930. One hundred years ago over two-thirds of the 
persons gainful^ employed were engaged in agriculture. 

The census of 1910 was taken as of April 16, and that of 1930 as of 
April 1. Because the census of 1920 was taken as of Januarw 1, its 
occupational statistics, especially as to agriculture, are not fully com¬ 
parable to those of the other two censuses: consequently the 1920 
statistics are not further considered here. Female workers also are 
not considered in the comparisons made, because statistics relating to 
tliPTti in the 1910 census are not fully comparable to those of 1930. 
The changes in total numbers of males engaged in agriculture, of 
wage-earimig farm laborers, and of unpaid family laborers are to be 
considered piincipally. 

The census of 1910 reported 10,683,212 males engaged in agriculture; 
that of 1930 enumerated 9,568,347. This indicated a decline of 
1,014,865 persons, or 9.6 per cent. There were 2,642,070 male farm 
laborers “working out,” and other wage workers in agriculture in 
1910. They may be compared, roughly, with 2,556,935 fanm laborers 
worldng for wages in 1930; and 2,133,949 fann laborers “working on 
home farm” in 1910 as compared, roughly, with 1,171,687 unpaid, 
family workers in 1930. (See footnotes to Table 7.) 

Table 7. —Changes in number of males 10 years of age and over engaged in agri- 

culture^ between April 15^ 1910, and April 1, 1930, by geographic divisions 

[Decrease Indicated by minus sign (-); increase, )>y pins sign (+)] 


Numerical change 


Geographic division 


■Pftiii 1 Unpaid 
Total famUy-* 

worKtre 'workers J 


Ntf mber Nu mber Nu mber 

New England. -64,090 -12,648 -14,170 

Middle AUantie. -204,216 -71,046 -60,470 

Eaat North Central. -361,802 -f»0,ri4 -I(K»,f)00 

West North Central. -103,916 +40,244 -l64,o;i» 

South Atlantic . -27^ 678 -27,754 -203,814 

East South Central. -200,069 - 48,833 -177,287 

West South Central. -20,354 +4,421 -182,315 

Mountain. +77,632 +19,670 -892 

Pacific. +124,723 +73,644 -12,066 

TJmted States .-1,014,866 -80,135 1 -962,262 



1 The dasses Included are: In 1910—dairy-farm laborers; farm laborers (working out); gardeners; florists; 
garden, cranberry-bog, greenhouse, orchard, and nursery laborers; com shcllors, hay balers, and gram 
threshers; ditchers; poultry raisers and poultry-yard laborers; stock borders, drovers, and feeders; and other 
and not specified pursmts; in 1930—fann laborers, wage workers. 

s The dasses included are: In 1910—farm laborers, homo &nn; in 1^0—farm laborers, unpaid family 
workers. » 

«There Is some overlapping of classes, but the comparability of the data chosen seems not much affected. 
While some entrepreneurs and unpaid workers were enumerated by the census among the classes hero In- 
duded as mid workers, most of the people included in these classes appear to have ton wage workers. It 
is known that some home-farm laborers receive wages. Unpublished data of this deiwurtoent indicate that 
of total time spent on farm work In a year about 4^ per cent is put in by paid membors, and 23^S per cent 
by unpaid m^bers of the form operators* families. These figures apply to the Umlcd States as a whole. 
There are wide differences in the various Stat^* 
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Between 1910 and 1930, all of the geographic dhisions except the 
Rocky Mountain and Pacific lost in number of males engaged in their 
agriculture. The heaviest losses were in the Northeast, In these North¬ 
eastern States there occurred also the greatest decline in numbers of 
faims. The lowest losses were in the West Central States, where there 
were gains in numbei*s of farms. In all except two States east of the 
J^Iississippi, numbers of persons in agriculture decreased, the losses rang¬ 
ing from 2.3 to 35.1 per cent. In Wisconsin the number was practicalh- 
stationary (0.1 per cent gain), while in Florida the gain was 25.8 per 
cent. In the 11 far Western States the 9.5 per cent loss in New Mesco 
was more than offset by gains elsewhere, running to 75.7 per cent in 
Arizona. California’s ^n of 57.5 per cent w as numerically over half 
the net gain of the far Western States. The notable spread of inten¬ 
sive agriculture doubtless explains much of the gain in Florida, Arizona, 
and California. Changes in number of males engaged in agriculture 
are closely related to changes in numbers of farms and in type of farm¬ 
ing, and to extension of use of labor-saving equipment. 

Loss in Unpaid Family Workers 

Most of the Nation’s loss in male agricultural workers has been of un¬ 
paid family workers. This loss was about 962,000 persons, or 45 per 
cent. Each geographic division, and all except four of the Rocky 
Mountain States, reported such losses. As in tne case of total males, 
the heaviest losses were in the Northeast, running to 74.1 per cent in 
New Hampshire. The loss was 68.6 per cent in Indiana ana in Illinois. 
The low^est regional loss was 2.9 per cent in the Rocky Mountain States. 
This decline was numerically unimportant for the division, but there 
were sharp declines in some States nearly balancing sharp gains in others. 
Utah ana New Mexico had the neatest losses, and Montana and 
Arizona the greatest gains in the division. The loss of unpaid family 
workers in Califomia was large in percentage, but small in numbers, 
comparatively, because of the imusually high proportion of hired work¬ 
ers among the males in the State engaged in agriculture. 

From 1910 to 1930 the United States lost 86,135, or 3.3 per cent, of 
its paid male amcultural laborers. Each geographic division east of 
the Mississippi River reported loss, while those to the west gained. In 
the East, the Middle Atlantic division had decidedly the highest loss, 
25.2 per cent. Only two eastern States, Florida and Wisconsin, made 
large gains, 67.4 and 24,6 per cent, respectively. West of the Missis¬ 
sippi, Louisiana sustained a 33.1 per cent loss. California’s gain of 66 
per cent, or 73,506 such workers, was greater than that of any other 
three States, and practically all of that on the Pacific coast. 

Male paid w'orkers and male unpaid family vrorkers on farms were 
not the only occupational classes to gain or lose.^ In addition, farm 
operators declined sharply in numbers east of the Mississippi River, and 
slightly in the West North Central States. In the South Central and 
far Western States the number of farm operators increased, especially 
in the West South Central and the Pacific States. 

Because agriculture is fundamental to theproduction of the food sup¬ 
ply of the Nation, the decline in numbers of farm workers may at first 
seem startling. But this result has been brought about by a steady in¬ 
crease in production per worker fully sufficient to meet the agricultural 
needs of the Nation. 

JosiAH C. Folsom, Bureau of Agricultural Economics. 
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TOTAL INDEBTEDNESS OF UNITED STATES FARMERS 
ESTIMATED AT 13 TO 14 BILLIONS 

Economic developments since 1920 emphasize cleaaiy the importance 
of a conse^ative use of credit in the production program of the farmer. 
iUthough it is impossible to avoid a large part of the distress and finan¬ 
cial emba,rrassment resulting from such a drastic price decline as has 
occurred in recent years, many present difficulties are due directly to 
the careless use of credit. Othera are due to the lack of credit in the 
proper amount and at the proper time. 

The types of credit employed m agriculture fall mainly in to four classi¬ 
fications : Real estate mortgage credit, short-term loans, interaiediate- 
temloans, an d merchant creditA fifth group, marketii^ credit, might 
be included; but inasmuch as it is more frequently negotiated by othere 
than fanners and is obtained largely from financial institutions in the 
larger cent era, it may be logically included in short-term commercial 
bank credit. 

Of the various types of agricultural credit, farm real estate loans are 
the most important from the standpoint of volume. The total farm- 
mortgage indebtedness^ materiaUv exceeds $9,000,000,000, notwith- 
stanmng a slight reduction in the last two or thi-ee years, partly as the 
result of amortization of principal, but primarily through an increased 
volume of foreclosiues. 

The short-tenn indebtedness of farmers is represented chiefly by loans 
from local banks in agricultural areas. In 1923, loans of this character 
were estimated at slightly less than $3,000,000,000. This amount has 
since been somev hat reduced by the laige number of bank suspensions 
andthro\ightho policy of country banlcs in making investments out¬ 
side their communities an increasing proportion of their total assets. 

Satisf aetoiy estimates of the amount of intermediate-term loans owed 
by farmers are not available. A laige proportion oi the loans of this 
type is included in the total credit advanced to agiiculture by country 
banks. Additional amounts have been advanced by Uvestock-loan com¬ 
panies and by farm-implement companies. On September 30, 1931, 
rediscountsoftheFederalintermediate-creditbankslotaled$81,000,000. 
This amount, however, alsoincludesshort-tennloansforcrop production. 

Data on the amount of outstanding merchant credit are likewise 
meager and unsatisfactory. The annual volume of such credit has 
been estimated to exceed $1,000,000,000. Other short-term obligations 
of farmers, owed laigely to individuals, and for which no estimate is 
available, doubtless also amount to a substantial sum. 
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Shift in Credit Sources Since 1920 

Since 1920, there has been a marked shift in the sources supplying 
credit to famiom. The collapse of the war-time inflation boom oc¬ 
curred at a time when farmera generally were heavily indebted to local 
banks and to local dcaJem for supplies and equipment. 1 n the period 
immedia tely folio^v iug, a large part of this short-term indebtedness w as 
funded into long-teiiu real estate loans. The vol ume of farm-mortgage 
indebtedness wMch was estimated at $7,857,700,000 in 1920 inci’oased 
to a total of $9,360,620,000 in 1925, and in 1928 it was placed at 
$9,468,526,000. In 1930, the total indebtedness showed a slight de¬ 
cline to $9,241,390,000. The sources of these loans in 1928, classified 
according to the principal gi’oups of lender’s, were as shown in Table 8. 


Table 8. —Sources of loans to farmers in 1928 


Lending agency 

Amount 

Trending agency 

Amount 

Fedeial land banks... 

Joint-btoek land banks. 

Commercial banks. 

Mmtgagc companies 

dollaia 

607 

1,020 

088 

2,164 

1,006 

PiT 
cent 
12.1 
7.0 
10 8 
10.4 
22 9 
10.6 

Active laimeis. 

Other individuals. 

Other agencies. 

Total. 

Million 
dollars 
330 
1,453 
685 

Ptr 
cent 
3.6 
15.1 
7.2 

Insurance companies_-__ 

0,468 

loao 

Eetired fiumers... 



Since 1920, the Federal and joint-stock land banks have assumed 
an incre^ing importance as a source of farm mortgage credit. Loans 
from individuals and banks, however, have decreased in both relative 
and absolute unportance. life-insurance companies have risen to the 
leading place in financing farm-mortgage cro^t requirements. 

_ The present lack of local credit facuitios in many localities, occar 
sioned by numex'ous failures of coimtry banks, has led to an increased 
interest in the organization of agricultural-credit corporations and 
similar institutions utilizing the rediscount facilities of the Federal 
intermediate-credit banks. The expansion of this type of credit, how¬ 
ever, has been relatively slow. In April, 1931, there were 330 credit 
corporations and livestock-loan companies using Federal intermediate- 
credit bank facilities. These coiTporations had a total unimpaii'ed 
capitaJj surplus, and undivided profits, of $21,825,000. 

Conriderable assistance has been supplied by the Federal Govem- 
ment in meeting the most pressing credit requirements of farmers in 
areas seriously affected by the drought or other climatic adversities. 
Since 1921, seven annual appropriations, totaling $83,750,000, have 
been made by Congi-ess for loans directly to fanners, chiefly for the 
pmpose of pm-chasing seed, feed, and fertilizer. In 1931, total appro¬ 
priations for these emergency pm’poses totaled $67,000,000 and loans 
were made in 32 States. 

In all, the total indebtedness of farmers for all purposes may be 
roughly estimated at $13,000,000,000 to $14,000,000,000. The ».Tu uifl.l 
interest charge on this indebtedness may be assumed to average about 
6 per cent on the real estate indebtedness, 8 per cent on the short¬ 
term indebtedness, and between 15 and 20 per cent on merchant 
credit, makmg an annual canyiDg charge approximating $900,000,000. 
Much of this mterest burden mi^t well have been avoided by a more 
conservative rrse of credit. Excessive reliance on credit, however, is 
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by no means a umyei*sal trait of fanners. As a class they have smaller 
credit obligations in proportion to their assets than have most other 
economic groups. Many farmers avoid resorting to credit even when 
it could be used to decided advantage. 

Norman J. Wall, Bureau of Agricultural Economics, 


MERCHANT CREDIT IMPORTANT IN FARM FINANCE, BUT 
MAY HELP OR HARM THE FARMER 

Older than any of the forms of cash borrowing is the use of credit in 
purchasing goods. The seller, usually a merchant or dealer, becomes 
a source of credit by permitting payment at a later date. No conclu¬ 
sive figures are available for the annual amoimt of farm credit extended 
by merchants and dealers in the United States but it probably exceeds 
$ 1 , 000 , 000 , 000 . 

Such credit used by farmers varies materially among the different 
sections of the country. It is relatively more important in the South 
than in the North and West, and its use varies with the amount of 
purchased materials or eqrripment necessary to produce the yearns 
crop or other farm products. 

The purposes of merchant cre-dit naturally conform to the demands 
of the type of farming serv^ed. Dairy feeds in the North Atlantic 
States, fertilizer in the South, and machinery and equipment in the 
West are particularly important items frequently pmchased on time. 
Although the most widespread use of merchant credit is probably for 
the purchase of househola supplies and hardware, there is a tendency 
for this^ type of credit to be concentrated on the iterris requiring large 
expenditure. In 1931 manufacturers estimated that one-third of all 
fertilizer used in the South was purchased on credit. On the Eastern 
Shore of Virmnia where early potatoes are the mam cash crop and 
fertilizer the largest single item of supply expense, approximately 85 
percent of the fertilizer used for this crop in 1928,1929, and 1930 was 
sold to farmers on time. 

The agencies which extend merchant credit to the farmer include 
the local storekeeper; the local dealer in machinery, feed, or other 
supplies; seed and fertilizer companies; and local and central market¬ 
ing agencies. Oftentimes the local agencies in turn receive a large 
share of their financing in the form of merchant credit extended by 
wholesale houses and other central agencies. In the case of the Vir¬ 
ginia potato ai*ea, about 50 per cent of the fertilizer was sold on time 
to .the supply dealem by fertilizer companies. 

Sometimes a Major Form of Credit 

At times in certain localities merchant credit has become a major 
form of credit, because of emergencies ai’ising out of ba^ failures, 
crop failures, or poor prices. In such cases merchant credit has been 
of great service to the farmer notwithstanding its relatively high cost. 
Because it is the most direct, it is often the most convenient means of 
borrowing. Even for those to whom bank credit is available it cares 
for many small items for which payment in cash can not be made 
readily because borrowing at the bank is done in larger sums. 

Arrayed against these advantages, however, ai‘e other considera¬ 
tions which tend to make merchant credit a wasteful and dangerous 
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form, of financing. Tho cost genei-ally is higher than for other credit, 
the cost burden is inequitably distributed, and the ease of credit ac¬ 
commodation favoi*3 ovei-spendiug. 

The cost is greater because of greater risk and a more lax security 
policy. Frequently the actual cost is concealed. Veiy generally, goods 
sold to farmers on time bear a higher price than \\hen sold for cash. 
This difference in time prices and cash piices often is so large as to con¬ 
stitute a rather startling interest cost when ej^ressod as a per annum 
rate. The facts that a part or all of the credit cost is so generally in 
the form of an increase m price, and that such credit usually runs for 
varying periods, make difficult the_ computation of the actual rate of 
cost. The pronounced differences in the cost of merchant credit and 
credit from cash-lending institutions as found in studies made in South¬ 
ern States, are indicated in the following Table 9. 


TabIjE 9. —Costs of merchant credit and cash credit in Jive Southern States expressed 

as rates per annum 


Staio 

War 

Merchant 

credit 

Cash 

credit 

NToftli - ..r-r- _ _—— _ _ _ 

1926 

1926 

1926 

1020 

1925-26 

Per cent 
25 0 
26.3 
31 6 
17 7 
34.8 

Per cent 

7 7 
11.5 
0.6 
8.7 
11.4 


SoutlT^arolmd. 

Arkansas. 

OklAhoma_—-__ 



The Factor of Risk 

In much of the merchant credit, added risk arises from the financing 
of a more hazardous type of enterprise as well as from lower financim 
responsibOity of many of its users. ^ The preferred part of the com¬ 
munity’s credit demand will ordinarily be met by cash-lending insti¬ 
tutions operatu^ under interest-rate restrictions. The less substantial 
borrowers that tend to rely upon dealers for credit fed accommoda¬ 
tion only upon such terms as will peimit the absorption of losses from 
unpaid accounts. Those who pay their bills also pa^ heavy losses 
chai^eable to those who do not. These losses often offset the greater 
part of the credit chaige as shown by a tabulation (Table 10) of mer¬ 
chants’ reports obtained in credit surveys in North Carolina and South 
Carolina. 


Table 10. —Charges and losses on merchant credit in North Carolina and South 
Carolina, expressed as rates per annum • 


State 

('hargos 

Losses 

Oain 

North _ __ _ . ,. 

Per cent 
2^ 3 
85.0 

Per cent 
13 9 
14.6 

Percent 

9.4 

2a4 

Son’^ Carolina_ 



The allowance for loss which the tinie merchant finds necessary in 
view of the character of lus trade as a whole, represents a serious waste 
for the community and imposes a severe penalty on the debt-paying 
farmer. In some localities prices of goods sold on credit may not be 
higher than the prices for cash purchases at the same store. Prices in 
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such stores, however, commonly are somewhat higher than those in 
stores selling on a strictly cash basis. The loss from unpaid accounts 
in this case is distributed among all the customers rather than 
only those who use credit. The convenience which store credit offers 
may easily result in a habit of overspending. This is doubly disad¬ 
vantageous because of the additional cost involved in the highercredit 
price on the goods. 

Change Would Have Broad Advantages 

The fanner who uses merchant credit from habit rather than from 
necessity can improve his position by getting out of that class of bor¬ 
rowers. Gradiiation into the class that uses bank credit instead of 
merchant credit often requires changes in the type and methods of 
farming as well as in the financial practices. Less reliance on a single 
crop, a production plan requiring fewer purchases, or a larger farm unit 
may be necessary. A record for reasonable efficiency in production 
and some unencumbered assets saved and accumulated from earlier 
years, are usually required from applicants for bank credit. Only by 
energetic striving for these qualifications, if they are not aheady pos¬ 
sessed, can the present users of merchant credit hope to escape from 
the waste and expense generally associated with it. The more general 
substitution of cash credit from conservative and specialized credit 
agencies for the present more haphazard merchant credit, vill in the 
long nm benefit not only the farmers and the bankers but the mer¬ 
chants as well. 

David L. Wickenb and Bukton D. Seeley, 

Bureau of Agt [cultural Economies. 


INTERMEDIATE CREDIT FACILITIES CAPABLE OF SUB¬ 
STANTIAL EXPANSION 

Loans for the purposes of improving, stocldng, or equipping the 
farm can not, as a rule, be repaid witliin the period usually allowed 
on short-tenn production credit. They may require a term of two 
or three ycara, out do not call for the very long term usually needed 
in the case of farm mortgages. vSuch loans have come to be known 
as intermediate credit. Loans to provide farm buildings and machin¬ 
ery, tiliig or fencing, work stock, daily or beef cattle to diversify 
production, are quite likely to require an intermediate term. 

On many farms the reorganization of the production program to 
obtain a better and fuller use of the land and of the labor time of the 
farm operator and his helpers, may bring an appreciable increase in 
the annual net returns. With better eq^uipment it may be possible 
to care for the field work of certain additional crops without any 
increase in labor. On many farms, additional livestock c^ be profit¬ 
ably used as a means of marketing surplus feed supplies. In the 
so-caUed 1-crop regions, a considerable reduction in the “out-of- 
pocket” expenses can be obtained by producing a larger proportion 
of the food and feed supplies needed on the farm. In order to accom¬ 
plish this, it is frequently necessaiy, howevei\ to increase the inves^ 
ment in livestock, in housing, in fencing, and in other farm and soil 
improvements. 
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The farmer should first appraise carefully the increase in his net 
nnTtiinl retums that may be expected from his proposed investments. 
Farmers occasionally buy expensive equipment which accomplishes a 
material saving in labor time, but at a season when the released labor 
can not be profitably employed in other prodiictive enterprises. In 
such instances, the investment in the inachine merely results in 
mcreasing overhead costs without increasing farm rctiuns. Unless 
the individual farmer already htis a current income well above his 
current obligations, expenditiu’es of the type which facilitate farm 
operations but do not increase the net income should be entered into 
with extreme care. The thoughtless borrower otherwise may be 
forced to sacrifice some of his personal property in order to meet 
payments on intermediate obligations. 

Partial-Payment Plan 

It is highly desirable that repayment of loans for these purposes be 
made on the partial-payment ;^an. In such case, the principal should 
be reduced as rapidly as possible in order to lessen the risk of price 
fluctuations. This risk increases, of coume, with the length of the 
loan period. The crop yield on a given farm may at times varjr even 
more than the price oi farm products. With uncertainties in both 
price and 3 dold, all years of favorable income should be taken advan¬ 
tage of to retire as much of the obligation as is consistent^ possible. 

For the different classes of livestock more or less defimte price 
cycles have hitherto occurred, making them sometimes high and at 
other times low in relation to the general price level. Borrowing to 
espand operations in a given class of livestock when prices are rela¬ 
tively hign involves not only the risk of a disapiiointing income from 
the livestock as prices dechne, but also involves a reduction in the 
value of the underlying secui’ity. This decline in inventory value may 
cause the forced liquidation of the loan by sale of the security. Years 
of favorable prices give opportimity for producera to reduce their 
credit obligations to a minimum, thus accumulating a reserve borrow¬ 
ing power which can be used m expandmg operations when prices 
have reached a low^er level. 

The country bank has been the chief source of intermediate credit, 
loans being obtained for short periods and frequently renewed. This 
short-term renewal plan has the disadvantage that the bank may find 
it necessary to require prompt payment if credit conditions become 
unfavorable. Often renewals ot this type of loan ai’e willingly granted 
when farm retmns are favorable, and under such conditions the bor¬ 
rower frequently accepts the renewal and expands his operations on 
the basis of his increased income. In years of unfavorable farm 
income, on the other hand, the bank may require the ma.ximum 
liquidation. The result is too often a pyramiding of credit in good 
years and a severe contraction in years of reduced income and prices. 

Loans by Implement and Livestock Companies 

A considerable volume of intermediate credit has been extended by 
farm-implement companies and livestock-loan companies. Such 
cre^t from the former is often costly and is usually extended to 
facilitate sales with little regard to its advantage to the farmer, 
livestock-loan companies of the older type performed a valuable 
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service, but loans from these agencies v ere confined chiefly to larger 
growers and feeders. 

In 1923 the Federal Government established 12 Federal intermedi¬ 
ate-credit banks to provide farmer's with credit of an intei'mediate 
term. These banks do not make direct loans to individual famrers. 
They discount farmer's’ notes for banks and other credit agencies, 
and are authorized to make direct loans to farmers’ cooperative 
associations. 

Several hundred agricultural-credit corporations have been organ¬ 
ized to obtain credit for farmers by using the discount facilities of the 
Federal intermediate-credit banks. The term of loans and discounts 
by theseibarrks is linrited to a mu'dmum penod of thr'ee years, and in 
practice has rarely exceeded one year. Renewals, however, are 
granted when circumstances justify, and these banks, which draw 
their loanable funds from the central money markets through the 
sale of debentures, are more likely to be in position to grant renewals 
than are many commercial banks that rely upon deposits. 

Management by the Banks 

The 12 Federal intermediate-credit banks are managed by the same 
directors and oflBlcers that manage the Federal land banks, each Fed¬ 
eral land-bank board having charge also of one intermediate-credit 
bank. All these banks, as well as the joint-stock land banks, operate 
under the supervision of the Federal Farm Loan Board in Washing¬ 
ton, D. C. 

The Federal intermediate-credit banks have as yet supplied only a 
small part of the intermediate credit needed by farmers. They have, 
nevertheless, been of real assistance to farmers’ cooperative marketing 
associations and to many local credit institutions and their farmer 
clients, in areas where this new source of credit has been used. Their 
loan and discount operations are capable of a very substantial ex¬ 
pansion. 

In most communities there has been a lack of local credit agencies 
that were 'willii^ and able to use the discount facilities of these banks. 
The recent action of the Federal Farm Loan Board in allowing the 
local bank or credit corporation a somewhat wider spread between the 
discount rate and the rate charged the borrower may be expected to 
increase the use of these discount facilities to the benefit of the farmer 
in need of credit. ^ This should be particularly true of farmers who have 
in mind well-considered farm improvements and programs that require 
credit for an intermediate term. 

Norman J. TTall and Fred L. Garloce, 

Biireav of Agricultural Economies. 


SHORT-TERM CREDIT IS BEST RESTRICTED TO PRODUC¬ 
TIVE USES 

It often is said that farmers should use short-term bank credit only 
for productive purposes. Taken literally, this means that tarmers 
should not borrow unless by so doing they can increase their profits 
or avoid losses. The rule is intended to discourage 'unnecessary or 
wasteful expenditures by the use of credit. 
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Although opinion may be divided as to the rigidity with which this 
rule shotud be applied, few persons wiU deny the wisdom of its warn¬ 
ing. It is a common weakness to desire comforts and luxuries that are 
beyond one's means. For this reason it is hard to deny oneself when 
credit is easily obtained. If comforts or luxuries are limited to those 
which can be purchased with funds actually possessed, the worat that 
can happen is failure to accumulate savings. When they are pur¬ 
chased with credit, however, the result is likely to bo a burden of in¬ 
debtedness which will become progressively more diflieiilt to carry. 
T.iTnit.iTig boiTOwing to the necessaries of prodtiction is one of the 
surest methods of avoiding extravagant expenditure and of accumu¬ 
lating a reserve for future needs. 

If the spirit of the rule is borne in mind, the term “productive pur¬ 
poses” may be liberally interpreted. Borrowing to pay taxes, neces¬ 
sary living ermenses, and interest on mortgage indebtedness may be 
sound uses of bank credit, if the amount of such boirowing is kept well 
within the farmer’s current income-producing power. Frequently, ex¬ 
penses of this character have to be met at a time when it is disadvan¬ 
tageous to dispose of crops or livestock.^ In such cases, it is most 
profitable to meet those needs by borrowing, and to mature or hold 
products until they may be sold to better advantage. Unforeseen 
emergencies may necessitate borrowing for purposes that would not 
ordinarily be classed as productive. 

Under some circumstances, it even be desirable to borrow for 
vacations, automobiles, or ramos. But these are border-line cases and 
may easily be carried to excess. The spirit of the rule is to keep e:^end- 
itures well below income so that each year one’s accumulation of 
savings wiU be increased. 

The Bankers’ Problem 

Unwise loans not only are a detriment to the borrower but they also 
are likely to impair the services of banks. Each year many farmers of 
a community need financial assistance in growing and marketing their 
products. Banks have a fund of deposits from which they make ad¬ 
vances for these purposes. Once the funds are loaned, however, future 
advances depend upon the repayment of advances made in the past. 
Loans made to finance the operations of one season must bo paid if the 
banks are to have funds for financing the next season’s operations. 
When borrowera fail to pay their notes, they impair their own borrow¬ 
ing positions and reduce the ability of banks to finance local productive 
operations. Furthermore, excessive loans frequently cause banks as 
well as farmers to become hopelessly insolvent. 

When boiTowitg seems advisable, or becomes necessary, farmers 
should attempt to obtain loans that will not mature before there is a 
reasonable chance of paying them. It is a widely prevailing practice 
among bankers to date notes at 60, 90, or 180 days with the tacit un¬ 
derstanding that they will be renewed at maturity if the funds are 
needed for a longer period and if conditions of the loan remain sound. 
When all is going well, this practice works little, if any, hardship to 
farmers. But it is likely to produce a false appearance of liquidity in 
banks, and in a time of stress fanners may be asked to pay before they 
are in potition to do so without disrupting their farming operations. 
Both bankem and farmers should be benefited by a careful considera¬ 
tion of the time within W'hich payment is likely to be possible and a 
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frank recognition of the necessary duration of the loan in the condi¬ 
tions of the note. 

Most country banks have a customary rate of interest which is 
charged to the rank and file of borro\ver«5. Nearly always, however, 
some famiem obtain preferential rates by reason of borrowing large 
amounts, offering excellent security, and carrying large deposit bal¬ 
ances. While banks need some average rate on their loans in order to 
maintain themselves, it is not necessary that this rate be charged to all 
borrowers. Farmem who are more than ordinarily valuable to their 
banks may reasonably expect to receive advantages in the form of pref¬ 
erential borrowing rates. On the other hand, farmers who are poor 
credit risks and whose deposit accounts are a source of more expense 
than income to the banks find it difficult to secure loans even at the 
customary rate. 

Interdependence of Banker and Farmer 

What has been said here emphasizes the interdependence of banker 
and farmer. For the financing of current operations, most farmers 
have few, if any, sources of credit other than their local banks. Local 
banks, in turn, depend mainly on local deposits for their loan funds. 
The high charges for loans -which are paid by farmers in many areas 
may be traced directly to the personal and agricultural risks involved 
in such loans and to the inadequacy of local supplies of deposit funds. 

Because of this interdependence, farmers and bankem will profit 
most from an attitude of utmost frankness, sympathy, and fairness iii 
their relations with each olher.^ By making a complete and accurate 
statement of his financial position the farmer gains the benefit of the 
banker's opinion on the soundness of his proposed venture. The 
banker in turn is assisted in maintaining a condition that will enable 
him to finance the requirements of his fanner customers. By explain¬ 
ing frankly the reasons for refusing a given loan, the banker may sa\ e 
his farmer customer from an unwise venture and save his bank from 
the resentment of an offended customer. Frankness and fair dealing 
promote the most friendly relations between banker and farmer, -with 
profit to both. 

Fred L. (tarloc^k, Bunau of Ag/iculty/al Economics. 


MORTGAGE CREDIT USE REQUIRES CLOSE STUDY OF 
LONG-TERM FACTORS 

^ At least once in the life of nearly every farmer there arises the ques¬ 
tion whether he will use farm-mortgage credit. Such credit usually 
represents a major credit transaction in which the fanner employs the 
greater part of his property to secure the loan, and assumes^ a debt 
which, on the average, continues in whole or in part for an active life¬ 
time. Whether the mortgage results in improving the farmer's finan¬ 
cial condition depends largdy upon how he deals with several special 
problems connected wdth the proposed loan. The more important of 
these are the problems presented by the tond of prices during the 
term of the mortgage, the amount of the mortgage with relation to the 

S roductive capacity of the farm involved, the use that is made of the 
orrowed money, the cost in the form of interest and commission 
charges, and the conditions of repayment. 

100446®—32-33 
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The more common occasions for a farm mortgage aro the purchase 
of a farm, the impro^nng or equipping of a farm already owned^ or the 
funding or refunding of existing credit obligations. Land acquired by 
this means should give reasonable assurance of yielding an income 
covering interest and other fixed costs, in addition to operating costs. 
Improvements made by moans of credit should increase farni produc¬ 
tion or decrease coats. Funding or refunding of outstanding debt 
should result in reduced cost of credit ajid in added assurance that pay¬ 
ments \vill not fall due until funds for such payments are available or 
renewals can be ari'anged. Since the amount of the farm mortgage 
usually is several thousand dollars, and is materially larger than other 
farm credit transactions, the ultimate effects of accumulating interest 
are more serious than on other farm credits. Therefore it is important 
to have clearly in mind the means by wliich interest charges at least 
are to be earned, when deciding what purposes warrant the use of the 
farm mortgage. 

Occasionally the farm mortgage serves a useful purpose in replacing 
or consolidating other forms of credit, as for example w hen local capital 
is depleted by crop failures or low’ prices or w’hcn for these or other 
causes local banks fail or bank credit becomes restricted. When 
capital funds are thus used for current operating purposes it is partic¬ 
ularly important that the activities iinanced should earn the means 
of repayment and that returns should bo set aside for that purpose. 


Repaying Power Rather Than Borrowing Power Should Govern 

Too often farm-mortgage loans have been limited only by w’hat could 
be borrowed rather than by what could be repaid. If a mortgage loan 

is obtained from an 
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established loan 
agency, this agency 
may limit the amount 
to a reasonable part 
of the value of the 
farm. But if a mort¬ 
gage is given^ to the 
fonncj' owner in pay¬ 
ment for land pur¬ 
chased it may repre¬ 
sent practically the 
full selling price of the 
farm. As long as the 
laud will sell for as 
much as the mort¬ 
gage, the debt can be 
repaid by sale of the 

property. Usually, how’ever, farmers do not sell their farms, but 
keep them as homes. If land prices should decline, the mort- 

f age should normally be of such size as to permit of renew’al. 

'articular caution in assuming mortgage debt is necessary w’hen prices 
are high. If a first mortgage represents half the land value when 
prices high, renewal may be difl[icult W’hen prices are low, and for 
loans with higher ratios renewal may be impossible. When land values 
are low, loans more closely approaching sale values may be justifiied. 


1801 10 20 30 «.0 bO 70 80 90 1900 10 ?0 30 

Figure 200 —Three times since IStX) prices hjNe risen to \ciy high 
levels—m 1814, IWU, -and 1920 After each of these peaks prices 
have fallen sharjilv and then moie gradually for a period of ^ ears 
Debt meuned duiing thete periods of high puces has been repa\- 
able under the difliculty ot usinc dollars of greater purchasing 
po'wer and pioduct letiiins of smaller debt-paymg cai>acity 
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Assurance that the farm^ under proper operation, •will carry the 
debt requires careful attention to the position and trend of the price 
level ■when the loan is made and to the term of years during which 
the loan is to run. If prices are high the farmer should, as far as 

E ossible, provide for such payment or reduction during the period of 
igh prices as will make the debt of manageable proportions after¬ 
ward. Since ISOO, penods of decidedly high prices have been short, 
each period exten^ng over a few yearn at most. (Fig. 200.) The 
abrupt rise of price peaks has been similar in each case and the sub¬ 
sequent drop has resulted in severe difficulty for hea'srily burdened 
borrowers. 

Customary Periods of Indebtness 

Except for amortized loan-^, the term of most mortgages is five 
years, but the average period of indebtedness for the encumbered 
farm is about 30 years. The debt-paying capacity of crops for each 

PER 



Figure 201 —llotuins pti acie ol 10 k vliiig ».ioi)s, pnco le\tl and aveiagi* d(‘bt per acie. The 
value of retniiis fiom tho 10 loading ciops has shown a laiily cIomi lelation to the gcncial puce 
level fiom 1S66 to 1929. The amount of indebtedne^^s pci acre of ownci-operated faims alto 
showed vclose relation to tho gcnoi il puce level Iioin IS^lOto 1020. Thertaftei,howe\ei, the debt 
iiicieiscd while piues fell *1 he usult was an lucieasod buiden with the mtins of earn mg it 
leduced niaily one-lnli Duniig simp puce ns<*s heavy indebtodnesfa can be mcurreil only 
with dmgci ollatti dillicult'v 

year since 1866, as shown in Figure 201, suggests the danger of con¬ 
tracting obligations during a period of high prices to be paid during 
yeara of low or average prices. InsufTicient allowance for these factors 
during the war yeara and immediate postw^ar years has resulted in 
numerous farm banki’uptcies and foreclosures. 

Closely related to the amount to be borrowed is the method by 
which the debt is to be paid. Periodic reductions in the p^dpal of 
the loan may be by an amortization plan whereby the debt is entirely 
paid through a long period of years, or by annual payments on loans 
running for a shoi’ter term of years. WThen there are no provisions for 
such payments in the contract the farmer may attain the same end 
by setting aside from current farm returns amounts to be applied on 
the principal of the debt. In addition to having the merits of sys¬ 
tematized saving, periodic payments lessen the danger from price 
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declines by retiring part of the principal with faun returns reflecting 
prices of products more nearly approximating the price level at which 
the debt was incurred. 


Cost of Mortgage Credit 

The cost of mortgage credit wan*anls close attention because of the 
usually large sums involved and the hiibstautial part that interest 
commonly takes from farm eai’iiingh. In most of the farming areas 
iiigher rates will occur on loans from local sources, and on loans repre¬ 
senting large proportions of the value of the property. Additional cost 
may appear in the form of commissions and fees, and in a higher sale 
price ^r land purchased when a large part of the consideration takes 
the fom of a promise to pay. 

The wise use of farm-mortgage credit requires that the fai-mev con¬ 
sider many long-term economic factors and many questions about the 
source of the loan as well as the terms and conditions iu\ olved. There 
is no other way, however, of borrowing with safety sums large in 
relation to the Value of the security, unless the borrower has other 
unencumbered resources upon which he can rely. A large proportion 
of the cases of financial disaster that have overtaken fanners durii^ 
the last decade have been caused by failure to weigh coiToctly the 
dangers as well as the benefits involved in the use of farm-mortgage 
crecut. 

David L. Wickens, Bureau of Agneultural Bcoiwmic^. 
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NEW USES FOR 
FARM PRODUCTS 



CHEMICAL UTILIZATION OF FARM BY-PRODUCTS HAS 
LARGE PROSPECTS 

The products and by-products of agriculture have been used in the 
prepai'ation of chemical substances since prehistoric times. Starch, 
separated from roots and cereal grains by crude processes of milling, 
was one of the earliest organic chemicals prepared by man. Alcohm, 
as a constituent of T\ine and other fermented beverages, is another 
example of a very early chemical product, although its sepai'ation from 
its dilute solutions into pure concentrated form for industrial uses 
came about only after the discovery of the art of distillation. 

A careful ^tinction must be drawn between agricultural-chemical 
products which are of primary origin and those of secondary origin. 
The products in the first gi’oup ai’e produced dhectly by the plant 
or ammal; cellulose, starch, sucrose, lactose, dextrose, citric acid, tar¬ 
taric acid, fat, and protein are examples of this very large primary 
group. The producte of secoirdaiy origin are obtained from the pri¬ 
mary group by sorrre process of chemiem modification such as fermen¬ 
tation, deliydr’ation, hydrolysis, oxidation, reduction, or destructive 
distillation. Alcohol, acetic acid, lactic acid, furfrrraJ, glycerol, dex¬ 
trine, and methanol are examples of familiar chemicals belonging to 
this secondary group. 

With the great advancement in synthetic organic chemistry drrring 
the past half ceutirryj it is possible to manufacture frorrr inorganic 
materials many cherrrrcals, originally derived from plants or animal 
substances. Several once-important agricultural industries, with long- 
established histories, have been forced out of existence by their in- 
abihty to compete with synthetic chemical products. The crrltivation 
of indigo, for cerrturies a leadirrg agricultrrral industry of India and 
other tropical countries, has been almost completely eliminated by the 
introduction of synthetic indigo. In a similar way the cultivation of 
madder, at one tirne an important crop in various Errropean cormtries, 
was obliged to retire upon the advent of the synthetic dyestuff alizarin 
the tmetorial principle of the madder plant. Great privatiorrs among 
certain agricultural populations were caused by the industrial revo¬ 
lutions which chemistry was thus briirging about. The loss of indigo 
and madder cultivation to agiiculture was a fundamental loss, for the 
raw material from which these dyestuffs are sjorthesized is coal tar—a 
substance of mineral, not agricultural, origin. 
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Greater Achievements in Prospect 

The ability of mau to duplicate the pi-oducts of nature in the future 
gives promise of even gi-eater accomplishments than those that have 
been mentioned. The production of organic chemicals as a permanent 
outlet for agiicultiu-al raw matciials voukl, therofoi-e, ajipear at first 
sight to be somewhat hazardous, for no one can foretell the conse¬ 
quences of the new discoveries in chemistry. Industiy vill always 
seek the cheapest source of its raw materials, and the prices which the 
agriculturalist receives for his product must be sufTicicutly low to 
withstand the competition of synthetic chemistiy. This challenge 
to the agriculturalist has been very strongly stated by a recent writer. 

Either the prices of farm staples must be low or these new oiganic syntheses 
come into play. In other T\ordb, methanol, ctlul alcohol, formic acid, acetic 
acid, and manv other coinpounda aie readily procurable from the olcincntary 
sources of coal and petroleum \\ Inch bid fair to displace the vegetable sources of 
present supplv. Certainly it behoo\eH th<jhc in agriculture to ponder well the 
outcome of tins gigantic impending battle, and to keep c% or before thorn tho fact 
that thioughout man’s competition ^ith Natuie, synthetic chemistry has never 
lost a battle. In the light of modern advance in organic svnthcsiH it is not at all 
unthinitable to picture the complete demolition of crop cultivation. 

The picture as thus sketched is, however, somewhat overdrawn. 
Although it is true that man has succeeded in synthesizing upon a 
profitaUe commercial basis a number of organic compoiinds hitherto 
obtained from plant materials, the record of such victories is small in 
comparison with the immense number of substances used in industry, 
medicine, and the arts for which man must still go to nature. In 
fact the more serious thinkem among chemists recognize a limitation 
of man^s powei‘s and admit the impossibility of ever synthesizing so 
complicated a compound as insulin, or egg albumin, with molecular 
weights as great as 35,000. ^ ViTiile the chemist, to an increasing degree 
will add to the number of his successes in the field of organic synthesis, 
mankind for many centuries to come must continue to rely upon 
plants and animals for his supplies of protein, oils and fat, stai'ch, 
cellulose, and many other necessities, not to forget some of those 
more elusive but highly essential minor food constituents such as the 
vitamins. 

Farm Uses for Residues 

Supplying om* population with the btxsic necessities of food, cloth¬ 
ing, and shelter, will continue, as in the past, to be tho main object of 
agricultm-e, and the production of useful cheiuiciiis from agiicultural 
raw materials will be largely confined to the utilization of tho straw, 
stalks, chaff, culls, residues, and other by-products of tho farnior^s 
occupation. Even in the case of these residues the farmer must 
carefully determine whether they are not of more value to himself 
when converted into cattle feeds, feriilizem, or humus than when sold 
as raw materials for the manufactime of xylose, furfui’al, methanol, 
acetic acid, or other chemicals. Using them upon the farm as cattle 
feed or compost may in the end be mo3*e remimerativo than selling to 
industiy for a small pittance of cash. 

Methods of using the cereal straws, the world^s most abimdant 

S e^tural by-product, have attracted the most attention from 
nists. ^ In Europe straw is utilized upon the farm for composting, 
for thatching haystacks, barns, and other buildings, and also as a 
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cattle feed, for which purpose it has been subjected to various chem¬ 
ical treatments for increasing its digestibility. Straw is also used in 
Europe for manufacturing low-gcade papem and is compressed into 
panels which are sold under the name of “thatchboard’' for construct- 
mg the walls and partitions of buildings. Straw and cornstalks are also 
converted into building and insulating boards in the United States, but 
as raw material for this purpose they must compete with the waste of 
lumber mills. The destructive distillation of straw and cornstalks in 
producing carbon, illuminating gas, methanol, acetic acid, and other 
substances has also been done in the United States but not with com¬ 
plete economic success, since these products can be made more cheaply 
from other soui'ces. 

The most perfect cheniical means for working up straw, stalks, 
hulls, and other cellular residues is the one that utilizes most completely 
each one of their three major components—cellulose, pentosans, and 
lignin. An estimate of the potential sources of cellulose, pentosans, 
and lignin in a few of the common agricultm*al residues of the United 
States is given in Table 11. 


Table 11. —Potential yields of celhilo^e^ pentosanst and liqtun in several agricultural 
residues of the United States 


Haw matoiul 

\nnnal 

production 

C<‘lluloso 

I't ulosin‘' 

Lignin 


Tows 

Per 

unt 

Tons 

Per 

cent 

Tons 

Per 

eent 

Tom 

Ceioal straws. 

11<5,000.000 

40 

4#»,000,000 

25 

28 750 000 

20 

23,000,000 

Cornstalks. 

100,000,000 

50 

50,000,000 

21 

21, OOa 000 

20 

20,000,000 

Corncobs. 

20,000,000 

40 

8,000,000 

15 

7,000,000 

20 

4,000,000 

Cotton stalks . „ . 

IS 000,000 

12 

7 500.000 

25 

4, 500,000 

25 

4,500,000 

360,000 

Cottonseed hulls— 

1,800,000 

40 

720, 000 


081,000 

20 

Oat hulls. 

*{,000,000 

15 

1,050,000 

87 

1,110,000 

17 

510,000 

Fld\ stiaw. 

2,200,000 

50 

1,100,000 


418,000 

25 

650,000 

Sugaieane bagasse. 

500,000 

50 

250,000 

2S 

140,000 

22 

110,000 

Peanut hulls. 

70,000 

40 

28,000 

18 

12,000 

30 

21,000 


This rough compilation is far from complete, as it does not include 
potato vines, weeds, and many other forms of residues which are 
ordinanly burned as trash. The figures are sufficient, however, to 
give an idea of the iminense resources of cellulose, pentosans, and 
ugnin in the agileultural waste materials of the United States. Of 
these three ingredients the market for cellulose as a raw material for 
the manufacture of paper, rayon, nitrocellulose, and other industrial 
products, is at present the most extensive. The market for pentosans 
as a raw material for the manufacture of adhesives, xylose, and fur¬ 
fural is veiy rchtricted. Sufficient xylose can be made from a few 
tons of corncobs or oat hulls to satisfy the present demands of the 
world for many yearn. One of the greatest services which the chemist 
can render agriculture is the discovery of new industrial uses for xylose 
and furfural, millions of tons of which can be manufactured each year 
from the pentosans in the residues of our cereal and other crops. 

Lignin Market Limited as Yet 

Ligm'n, the third major constituent of the straw, stalks, hulls, and 
other cellular wastes of agriculture, has at present a very limited 
market as a raw material for industrial utilization. The ultimate 
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possibilities in this direction seem, however, to bo very great, and 
'witli rererenoe to the utilization of lignin, synthetic chemistry stands 
to-day in about the same position as it stood over a century ago with 
reference to the utilization of coal tar in which such brilliant industrial 
achievements were later attained. 

There is reason to suppose from the nature of its decomposition 
products that lignin may be the parent substance of the tannins, the 
flavones, the essential oils, and many oilier valuable aromatic con¬ 
stituents of plants. It remains for the chemist to discover the methods 
■which the plant employs in converting lignin into tliese other sub¬ 
stances and to duplicate them upon a large industrial scale. The 
working out of industrial methods for converting lignin into tannin 
w'ould be of especial advantage not only for the utilization of a waste 
product but also for its aid in relieving the pending shortage of vege¬ 
table tanning matenuls. Experts of the Bureau of Chemistry and 
^ils are at present engaged upon this veiy important practical prob- 
lem. 

The monetary’ retiuns from the chemical utUizatiou of agricultimal 
by-products alone do not as a rule repay; the expenses of production, 
'fh^ do, however, contribute substantially to increasing the total 
profits of a crop and have frequently helped to turn a deficit into a 
profit. Increasiiag the nmnber of wajjs in which the produels and 
by-products of agricidture can be utilized increases correspondingly 
tfie number of outlets into which crops may be diverted in times of 
surplus and overproduction. 

The testing of the multitude of chemicals obtained from agricultural 
products for industrial uses is constantly disclosing unsuspected pos¬ 
sibilities in their utilization. Ursolic acid, a new substance isolated 
from apple skins, by one of the department’s chemists, has been found 
to greatiy improve the gloss, water resistance, and brushing qimlity 
of cellulose lacquers. If there should be sufficient demand for tins 
new chemical it •ft-ould be possible to produce 500,000 pounds of it 
annually from the apple sldns and pomace from cider factories, can¬ 
ning plants, and dehydrating establishments. 

Even Weeds May Be Utilized 

Even the weeds on the farm oflTer possibilities of chemical utilization. 
It has been demonstrated that goldenrod, one of the most widely oc¬ 
curring weeds in the United States, can seire as a raw material for the 
production of rubber. Neonicotine, a new alkaloid with valuable in¬ 
secticidal properties, was first prepared synthetically from pyridine 
by one of the department’s chemists. It has since been dicoveredas 
a natural constituent of the W’eed Anabah is aphylla , which grows plen¬ 
tifully in the eastern Metfiten-ancan countries. This is one of the rare 
instances of the synthesis of a compound preceding its discovery in 
nature. It is as yet too early to; predict whether the synthetic or the 
natural form of this new insecticide will establish commercial suprem¬ 
acy. In this connection it should be remembered that the ability 
of a plant to produce a chemical can be improved by propagation. 
The ancestral form of the sugar beet was an insignificant weed, its 
original 6 per cent or less of sugar having been increased by selective 
breeding to nearly 20 per cent. 
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Future developments in the chemical utilization of the surpluses and 
wastes of agricmture are dependent (1) upon creating new uses for the 
immense quantities of cellulose, starch, sucrose, lactose, xylose, fur¬ 
fural, acetic acid, oxalic acid, methanol, alcohol, and other substances 
which can bo obtained by known methods from our present reserves; 
(2) upon discovering new methods for converting lignin and other 
undeveloped plant constituents into useful chemical derivatives. The 
synthetic chemist should be viewed by the agriculturist not as an 
enemy who is to accomplish “the complete demolition of crop culti¬ 
vation ” but rather as a valuable collaborator who will help the farmer 
to derive greater profits from the residues which at present are wasted 
or only imperfectly utilized. 

C. A. Browne, Bureau oj Chemistry and Soils. 


CITRUS BY-PRODUCTS MARKET IS GROWERS’ SAFE¬ 
GUARD IN YEARS OF OVERPRODUCTION 

Citrus fruit trees were brought to Florida by the Spanish padres 
several centuries ago, but the citrus industry is of much more recent 
origin. It was weU into the latter half of the last centuiy that com- 
meivial shipments in this country were well established, and it is only 
within the last 60 years that the industry has been on a substantm 
basis. In 1899, about 6,000,000 boxes of oranges, 30,000 boxes of 
gi-apefiuit, and 900,000 boxes of lemons were shipped from Califomia 
and Florida. In 1930, about 48,000,000 boxes of orairges, 14,000,000 
boxes of grapefruit, and 7,000,000 boxes of lemons went to market 
from the citrus-growing States. 

This enormous increase in production has naturally been accom- 

E airied by not a few problems. Among the most serious of these has 
een the utilization of the surplus and cull fruits. As production in¬ 
creases, the proportion of unmarketable frrrit also increases, and as the 
saturation point of consumption is approached, there is great darker 
of loss on unit in the lower grades. An unusually large crop is a 
disaster if no means are provided for keeping the low grades of fniit 
from the market. 

A cooperative by-product industry can go a long way toward stabil¬ 
izing raar-kots at any time, but in years of over-production, it becomes 
the only salvation of the grower. A striking illustration of this took 
place in 1927 in the lemon industrv. With the consumption in the 
United Stales and Carrada of loss than 15,000 carloads, all but 2,000 
of wlrich came from California, the lemon growers of that State were 
faced with the problem of disposing of 6,000 additional carloads. Not 
only was this anrount of fruit, 78,000 tons, handled by their by-product 
corirpany with a satisfactory return to the growers, but nearly 13,000 
carloads were marketed, with a gross return exceeded but once in the 
history of their cooperative enterprise. Had 1,000 carloads of the 
fruit which was turned into by-products been placed on the market, 
the crop would probably have yielded one of tiie poorest returns on 
record. 

Lemon Growers Were the Pioneers 

Curiously enough, the smallest group of citrus p-owers, those raising 
lemons, were the first to make a start toward solving the surplus and 
ouU problems. The greatest consumption of oranges and grapefruit 
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has been during the ^4nter and early spring months, whereas lemons 
are consumed largely during the summer Their eon sumption d epends 
upon weather conditions more than does that of other citrus fruits. A 
heavy crop of lemons coincident with a mild, cool summer meant 
disaster to the lemon growers before the by-product enterprise was 
established. Beginning in a small way, handling about 5,000 tons of 
lemons in 1917, the capacity and usefulness of tliis cooperative enter¬ 
prise increased until, in 1927, the growers handled the largest amount 
of cull and surplus fruit ever produced in California.^ This fruit was 
converted into citrate of lime (from which citric acid is produced), 
essential oil of lemon, and pectin. 

Citric acid is tsed in beverages, soda-water sirups, effervescent salts, 
and citrate of magnesia. The consumption is about 6,000,000 to 
8,000,000 poimds per annum, of which about 20 to 25 per cent is sup¬ 
plied by citrus by-products operators. Essential oil of lemon is used 
for flavoring purpo&es and to a less extent in perfumes. Most of it is 
imported from Italy, about 1,000,000 pounds coming in annually. 
California produces about 10 per cent as much. Pectin is used by the 
manufacturers of jams and jellies to produce a satisfactory consistency 
in their product. It is contained in the peels of citrus fruits. The 
annual production is a matter of doubt as it is seldom^ sold pure, but, 
for the purpose of standardization, is either in solution in water or 
mixed with sugar. The citrus-fruit growers have sufficient material 
available to produce pectin to supply the world's demand. 

Growers ox oranges were slower in starting their by-products factory, 
but they too have come forward rapidly within the last few years. 
After failure to market orange marmalade on a scale that would use 
any considerable amount of fruit, attention was turned to other prod¬ 
ucts, and a satisfactory business has been built up in maldng con¬ 
centrated orange juice, essential oil of orange, and pectin. Carbonated 
orange beverages are popular, and large quantities of these products 
are consumed throughout the country. Recently, frozen orange juice 
has been made in Florida and California on a large scale, and quantities 
of surplus fruit have been used in this way. Several companies are 
doing a gross annual business of $1,000,000 each in orange by-products. 

Grapefruit Culls Utilized 

By-products from gi-apefruit have so far been confined largely to the 
canned fruit and the canned juice, but as 25 to 50 per cent of f ho entire 
crop is annually consumed in this \vay, the culls, coiHHting of mis¬ 
shapen, thick-skinned, and otherwise unmai’kelablo fruit, are return¬ 
ing something to the growers. Grapefniit peel contains both essential 
oil and pectin, but there has been no commercial production of either 
from this source. 

Up to the present the oranges and lemons used for by-products do 
not return to the grower the cost of production, and no gi'ower con¬ 
templates growing the fruit for by-product purposes alone. The actud 
cost of growing lemons in California is about $35 a ton, but retnrns of 
more than $26 a ton from by-product utilization are rare. Although 
the cost of producing oranges is somewhat less than that of producing 
lemons, the returns from their use as by-products are not enough to 
pay for growing the fruit. Canned grapefruit will probably come 
nearer to paying its way than wUl the by-products of either of the 
other citrus fruits, 

E, M. Chace, Bureav oj Chemistry and Soils, 
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LIGNIN, FARM BY-PRODUCT, NOW WASTED, MAY SUPPLY 
CHEAP ORGANIC CHEMICALS 

The rarious by-products of the agricultural industry, such as cereal 
straws, cotton stalks, com stalks, and hulls, are composed principally 
of carboh]fdrates, chiefly^ cellulose and pentosans, and a substance 
called lignin. The quantity of lignin in the agricultural by-products 
listed above ranges from about 15 to 20 per cent of the dry weight of 
the materials. Approximately 225,000,000 tons of these agriciutural 
by-products are produced annually on the farms of this country. This 
gives some conception of the potential supply of this substance. In 
addition to this, about 1,200,000 tons of lignin are produced annually 
in the paper mills of this country as a by-product in the preparation of 
wood pulp. At present most of this lignin is wasted. 

The fact that lignin now constitutes an enomious industrial and agri¬ 
cultural waste, and because of its ^lerent possibilities as a cheap and 
abundant source of organic chemicals, has stimulated great research 
activity all over the world on its fundamental chemistry. It is now 
generally recognized among students of this subject that only after a 
proper imderatanding of the chemistry of lignin will it be possible to 
develop a rational program for its economic utilization. Attempts to 
utilize lignin by empirical methods, which were used in the past, have 
met with failure. 

Lignin Rdated to Phenols 

Investigations on the fundamental chemistiy of li gnin conducted by 
the Bureau of Chemistry and Soils have shown that the substance is 
chemically related to phenols. In view of the fact that ordmary phe¬ 
nol or carbolic acid is now used extensively in the preparation of syn¬ 
thetic resins, it seemed, by analogy, thatlignin also would yield synthet¬ 
ic resins. As a matter of fact, it was found that under suitable condi¬ 
tions lignin wtU combine with furfural and with aromatic amines, such 
as aniline, dimethylaniline, ortho and para loluidine, cymidine, ortho 
and para nitraniline, niota toluylenediamine, benzidine, tolidine, and 
alpha and beta naphthylamine, forming resinous products that range 
in color from browm to black. Tests conducted on these resins indi¬ 
cate that they may be used in the preparation ol varnishes. AU the 
resins, w ith the exception of that obtained from furfural and lignin, 
belong to the soluble and fusible type. 

When lignin is subjected to diy distillation it yields a series of organic 
compounds, such as guaiacol, creosol, normal propyl guaiacol, catechol, 
and vinyl guaiacol. hlost oi these substances possess antiseptic prop¬ 
erties, and some of them, like guaiacol and catechol, are used to a con¬ 
siderable extent in the pharmaceutical and chemical industries. In 
addition to these compounds, other organic substances, such as wood 
alcohol, acetone, acetic acid, and anisic acid, have been obtained as 
products of distillation. 

With the broadeiring of our knowledge of the fundamental chemis¬ 
try of lignin, further developments in its economic utilization may be 
anticipated. 

Max Phillips, Bureau of Chemistry and Soils. 
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FURFURAL, A PRODUCT OF FARM WASTES, HAS MANY 

INDUSTRIAL USES 

The name “fiirfnrar' is derived from that of another farm by-prod¬ 
uct. One of the early investigators of furfural, which was first ob¬ 
tained in 1830, prepared it from bran and gave it its name, the literal 
translation of which is ‘'bran oil.’^ All farm wastes are composed 
chiefly of cellulose, lignin, and pentosans. Furfural is made from the 
pentosans. It may be pj’od\i(*ed by moistening gj'oimd corncobs with 
acid and water and heating the mixture. Furfural and water distil off 
together, and the furfural is then separated from the water. 

Although furfural has been knowm for many years, it w^as until 
recently only a chemical curiosity soiling for $30 a pound, at which 
price it was obviously of no concern to industiy. About 10 years ago 
the problem of its production was taken up in the Department of Agri¬ 
culture, and studies of the possibility of manufacturing it from corn¬ 
cobs were made. Yields w ere investigated, and special appai‘atus was 
devised. These studies demonstrated that fii rfiiral might be produced 
for industrial uses at a price which would make it readily available. 
As a result, the commercial manufacture of furfural from oat hulls was 
started, and it is this development which is responsible for the present 
production of furfural for the market. As a raw material, oat hulls arc 
preferred to conacobs, chiefly because they are already in the factory 
as a by-product from the production of various foods. Since the cost 
of collecting is one of the biggest items of expense in the industrial use 
of any farm waste, the fact that oat hulls arc on hand makes them a 
cheaper raw material. 

Beginning with the first production of furfural for the market, up to 
and including 1929, its production has doubled every year, with a cor¬ 
responding decrease in price, so that it can now be obtained in large 
quantities for about 10 cents a pound. 

Commercial Uses of Furfural 

Furfural has found a number of commercial uses. Fii'st and most 
important is its use in the manufacture of synthetic resins. Wlien 
furfural is combined with a number of coal-tar fey-products andheatod, 
it forms a hard, shiny material which can bemoldedinto various shapes. 
This is especially useful because of its insulating value. As furfui-al is 
rather unstable and becomes discolored when exposed to the air, it is 
not suited to the production of the lighter-colored resins. It is an 
excellent preservative, though its susceptibility to discoloration pre¬ 
cludes many uses of this kind. Furfural is also employed commercially 
as a solvent. It is of value in the purification of rosin, because the 
impiu'ities which discolor rosin in the natural state are highly insol¬ 
uble in furfui*al. It is claimed that it may be similarly employed in the 

S urification of anthracene, an important raw material jfor vat dyes. 

urfural has been recommended as an ingredient of commercial lac¬ 
quers, and it is now being used to a certain extent in the preparation of 
these substances. It also forms a number of compounds which can be 
used in the manufacture of rubber. A number of dyes have been made 
from furfmal, but these are inferior to those made from other mate¬ 
rials now in use. Furfural is an outstanding example of the possibil¬ 
ities that lie hidden in the by-products of the farm. 

H. T. Herrick, Bureau of Chemist/y and Soils, 
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UTILIZATION OF STRAWS AND STALKS LAGS AS OTHER 
MATERIALS COMPETE 

In the production of the great staple crops, the small grains, the 
cotton, the sugar, and the timber of this country, there necessarily 
is grown an equal and usually greater tonnage of straws, stalks, cane, 
lap wood, and bark, for which in the main there is no large use, except 
as roughage, as fuel at the sugar houses, and in maintaining the fer¬ 
tility of the farm. A comparatively small percentage is sold tor indus¬ 
trial uses, such as bedding for animals, paper making, board maldng, 
tanning, and the production of certain chemicals, such as acetic acid, 
alcohols, acetone, charcoal, and wood oils. 

Practically ever since its organization the Department of Agriculture 
has been investigating methods of utilizing these waste products of the 
farm, and has been famihar with the efforts of others to develop uses 
for them. The fact that production of the staple crops which are the 
backbone of American agiiculture, has increased, that prices are 
below the cost of production, that the farmers themselves are in the 
most difficult economic position occupied by any class of American 
people, has led again to an intense effort to utilize more extensively in 
industry the by-products of the farm, and has caused increased 
reseai*ch and informational activity in the Department of Agriculture. 

If and when they can be profitably and competitively utilized indus¬ 
trially, these farm by-products vill have great value. The straws of 
wheat, oats, barley, rye, and rice, the staUcs of com and sugarcane, 
and the wild inamh grasses produced in this countiy annually, prob¬ 
ably exceed 260,000,000 tons. This tremendous quantity of hgno- 
cellulose material is more than enough to make all the paper, fiber 
boai-d, acetic acid, alcohols, acetone,^ and charcoal required by this 
country. At present these commodities are being made mostly from 
other raw materials, piincipally wood and corn, and under present 
economic conditions they can be produced more economically from 
those materials. Potentially, farm and town buildings can be hghted, 
and cooking can bo done, with fuel made from faim by-products. 
Then why isn^t it done? I^y has not the Department of Agiiculture, 
which has known of these problems for 50 ye^ or more, solved them 
and pointed the way to the profitable utilization of these wastes? 

No Market as Yet 

Each yeai’ top and lap wood, and tan bark having a potential or 
theoretical value of millions of doUai's, rot or burn on the faims or in 
the forests of this country. Again, wffiy? The answ^er is clear cut and 
conclusive. With the exceptions cited below it does not pay to 
gather these wastes and tiy to sell them. There is no market for 
them. Nobody wants them because the things that can be made from 
them can be made more economically and more easily from something 
else. 

When these wastes have a market use it is limited and is readily 
supplied by only a small percentage of the amodnt available. This is 
the case of waste woods used in making paper, insulation board, acetic 
acid, wood ^cohol, acetone, charcoal, and wood tai*s; w^^te barks 
used in tanning; straws used in making straw^ and insulation board, 
and sugai’cane and cornstalks used in making insulation board. The 
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total quantity of tliebo wastes used industrially is almost negligible, 
and it jiolds the farmer but little profit. 

The only industrial outlets for the aboTe-mentioned farm products 
thathave'so fur proved practicable and that give promise at this time 
of continuing are the utilization of waste wtjods for paper and l)oard 
making and for certain chemicals; and t<) a limilod extent the utiliza¬ 
tion of w aste barks and woods for tanning and of \v!u-.lo straws, corn¬ 
stalks and sugarcane stalks for juaking box, insulation, and building 
board. 

Apparently these uses have possibilities of gi'owth ami perhaps of 
tremendous expansion. Other potential uses, although viewed wth 
lo nging eyes by the farmer, and attractive and stimulating to the 
research worker, must await further development or perhaps more 
favorable economic conditions before the Department of Agiiculture 
can recommend them to the fanner or to the business man. The 
Bureau of Chemistry and Soils and other bureaus of the department 
are constantly seeking profitable industrial uses for the by-products of 
the fai’m and forest, and will promptly make such uses known when 
they ai’e developed. 

F. P. Yeitch, Bvreaii oj Chemintry aitd Soih. 


SWEETPOTATOES YIELD FINE WHITE STARCH BY A NEW 

PROCESS 

Although cornstarch dommates the starch market in the United 
States, there is still a consistent demand for some other starches, 
wHch, on account of their distinctive properties, are preferred for cer¬ 
tain purposes, those of high quality often Ibringing a premium. In this 
group are potato and cassava starches, of which there is imported each 
year an average of approximately 130,000,000 pounds, having a value 
exceeding $6,500,000. 

In any plan for utilizing a farm crop as a source of starch, it is best 
to consider the possibihty of producing a starch that W'ill compete 
with impoi’ted rather than with domestic stai’ch; furthermore, those 
crops w^hich are now' produced in abundance, or which could easily be 
expanded, should bo considered before iuti'oducing a crop the success 
of which might be in some doubt. From this standpoint the principal 
crops of consequence from which slai’ch could be produced in competi¬ 
tion with imported starch are potatoes and sweetpotatoes. 

Methods of Utilizing Cull and Surplus Potatoes and Sweetpotatoes 

The problem of profitably utilming cull and surplus potatoes has 
received the attention of several investigatom, but no entirely satis¬ 
factory scheme has been evolved. The potato-flour industry which 
sprang up as a result of war conditions has now laigely disappeared 
because of limited demand. Canning has held some promise as a 
meais of ut il i zin g both oversize and undersize cull sweetpotatoes, 
but since fresh potatoes are now available dining practically the entire 
year ^ a result of improved methods of storage and distribution, the 
average yearly pack of canned sw'eetpotatoes appeal's to be declining. 
The production of sirup from sweetpotatoes has been suggested, but- 
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has not proved to be commercially practicable. The use of cull pota¬ 
toes as stock feed, particularly for hogs, has some merit but, in gen¬ 
eral, the centers of hog production and of potato production do not 
coincide, so that this method of utiUzation is hmited. The possibili¬ 
ties of utilizing the cull and surplus portions of these crops^ are thus 
apparently narrowed down to the production of starch or its deriv¬ 
atives. 

In contrast to the practice in European countries where potatoes 
constitute the principal source of starch, there are in this country only 
a few small and simply equipped potato-starch factories. In view of 
certain factors, such as the premium in price at w hich potato starch of 
high quality sells, the extent of importation of potato starch, the re¬ 
cent increase in the tariff rate, and the possibility of utilizing sw’eet- 
potatoes as well as potatoes, it would seem practicable to extend the 
potato-starch industry in this country, particularly for production of 
high-grade starch. Locating starch factories in overlapping produc¬ 
tion areas of those two crops^ should aid materially in stabmzing the 
supply of raw material and in extending the manufacturing season, 
thus remedying two conditions which have been regarded as serious 
obstacles to an extension of the potato-starch industry. 

Heretofore when the potato-starch process has been used, difficulty 
has been experienced in consistently obtaining a prime white starch 
from sw^eetpotatoes. As a result of recent investigations by the 
Bureau of Chemistry and Soils, it is no\v possible to produce a white 
starch of high quality from sweetpotatoes of any variety. It was found 
that objectionable pigments majr be eliminated by a process which is 
somewhat similar to that used in the production of cornstarch and 
which involves the use of sulphurous aedd and caustic soda. The 
principal function of the sulphurous acid is to keep certain pigments as¬ 
sociated with the starch in reduced and colorless condition and to pre¬ 
vent oxidase action which is accompanied by pronounced darkening 
of the extraction liquors. The fimction of the caustic soda is to ex¬ 
tract, after treatment wdth sulphurous acid, certain pigments which 
affect the quality of the starch. 

Process for Sweetpolato Starch Production 

The process of produ(dug starch from aw eeti>otatoes consists of the 
following steps: The sweetpotatoes are washed and transferred to a 
grinder, where, after the addition of a 0.15 per cent sulphurous acid 
solution, they are pulped. Shaldng or brushing screens are used for 
separating the starch from the pulp wrhi(‘h, for high extraction, is 
again groimd and rescreened. The separation of the starch from the 
water may be accomplished by allowing it to settle in tanks or tables, 
but it is preferable to use a continuous centrifi^al machine. The 
starch is purified by being retabled two or three times and afterw^ards 
receiving a carefully controlled alkali treatment. The starch is stiiTed 
with the alkali for a few hours, after which it is allowed to settle over¬ 
night. It is then suspended in clean water, retabled, filtered, and 
thoroughly washed. In order to insure neutralization of all the alkali, 
the starch is suspended in a very weak acid solution (sulphurous or 
acetic acid) and is again filtered and washed. The starch frorn the 
filter is then ready for drying, after which it may be ground, sifted, 
and packed. 
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A complete pilot starch plant, erected by the Bureau of Chemistry 
and Soils at the Ailing ton Experiment Farm at Rosslyn, Va., has been 

used to test thor¬ 




oughly the process 
described above. A 
general vie>j of the 
equi])inont is showm 
in Figure 202. 



Properties of Sweet- 
potato Starch 

The starch gran¬ 
ules of sveetpotatoes 
are considerably 
smaller than those of 
potatoes, and a little 
larger than those of 
com. Sweetpotato 
starch has a rather 
high gelatiiiization 
temperature and 
pastes prepared with 
water are much 
more stable on long 
heating than are po¬ 
tato-starch pastes. 
This is a valuable 
property in the sizing 
of cotton textile 


goods. The alkali 
pastes of sweetpotato 

Fiol be 202 —E xpenmontal starch plant, Arlington Experiment Farm, and potato starchcs 
Va , shoeing to^^er tank, vacuum-filter outfit, tables, Iturgo tank jvBotit eouallv vis- 

and steep t ink, and brushing screen « ^ j. ^ ± j 

cons. Sweetpotato 

starch made by the method described was approximately equal iu 
purity to commercial starches of the finest quality foimd on the 


market. 


R. T. Balch and H. S. Paine, Bureau of Cliemhtry and Boih. 


FREEZING TO PRESERVE VEGETABLES AND FRUITS STILL 
IN PIONEER STAGE 

The natural preser\’’ation of plant and animal tissue by freezing was 
undoubtedly observed by man for centuries before he discerned in this 
phenomenon anything useful in his daily life. In historical times 
atmospheric low temperatures, snow, and ice, began to be used for the 
cooling of foods and drinks to temperatures that made them more 
agreeable to the taste, discouraged development of the organisms of 
spoilage, and delayed decomposition. 

For many years these natural refrigerants have been used more or 
less satisfactorily. Recent progress in mechanical refrigeration, to¬ 
gether with changes in modem mod-distriburiou practices, has greatly 
popularized the idea of everyday domestic refiigeration and has now 
brought preservation by freezing into striking prominence. 
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The j'outh of this industry, as compared uith the century of experi¬ 
ence gained by the canning trade, \vhich employs heat as the preserv¬ 
ing agent, wdll suggest that the pioneering stage has not yet been 
passed. Many problems remain to be solved or are only partly 
understood. The stuuulus for sustained and enthusiastic public inter¬ 
est in this new business arises partly from the fact that, in man^ 
instances, freezing preservation enables the consumer to have horti¬ 
cultural products in a condition as nearly equal to their fresh state as 
it seems possible to obtain them by any preservative means. 

As a first consideration in successful preservation by freezing, em¬ 
phasis must be laid upon the close relationship between the horticul¬ 
tural character’, varietal peculiarity and matmity of the raw mate¬ 
rials, and the final quality of the finished product. Fully ripened, 
sound fruits, washed in clean water and prepared for freezing under 
sanitary conditions with a minimum of delay, are essentials to a satis- 
factory product intended for freezing preservation. 

Fungi, yeasts, and bacteria are almost universally present on fruits 
and vegetables in their natural state, and the activities of these as 
well as the life processes of plant tissues are materially hastened by 
higher temperatiues such as generally prevail during the pacldng of 
the products. Hence any reduction in air temperatures, particularly 
to 40° F. or below, during the time required for preparation of the 
material is distinctly helpful. 

Freezing temperatures do not necessarily terminate these life activi¬ 
ties but do very materially retard them. When thawing takes place, 
some of these processes may be resumed with equal or even greater 
intensity than before freezing occurred. Discoloration of plant tis¬ 
sues by oxidation is such a phenomenon, one of much commercial 
significance, particularly for frozen fruits in small containers. 

The Lessening of Discoloration 

This discoloration may be prevented or lessened by several means, 
some of which are designed to exclude atmospheric oxygen from con¬ 
tact with the tissues, or to inactivate the organic ferments responsible 
for discoloration. The choice of a variety of fruit or vegetimle best 
suited to freezing preservation may be very helpful not only in mini¬ 
mizing oxidation in fruits but also in improving the texture and the 
desirable culinaiy and dessert qualities of frozen horticultiual products 
generallv. 

Blanching treatnients at moderately hot temperatures have been 
effective in lessening the decomposition in freezing storage of such 
vegetables as peas, in improx'ing the texture of spinach held at freezing 
temperatures, and in reducing the activity of oxidation ferments in 
such fruits as apricots and peaches. 

Exclusion of air from the product is accomplished by a relatively 
high vacuum closure of glass or tin container's or by replacing the air 
in the head space by some gas such as carbon dioxide or nitrogen, the 
presence of which tends to suppress the activities of the organisms re- 
q^uiring air for life and development as well as to inhibit the comple¬ 
tion of the oxidation cycle. 

1004460—32-34 
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The Use of Sirups 

Covering fruits -with sirups of 40 to 65 per cent concentration while 
the temperature of the products is being lowered, has several advan¬ 
tages. The sirup tends to exclude air fi-om tho fruit surface, and in the 
case of Rinnll fruits such as strawberries and raspbenies it makes loss 
essential the use of a vacuumized container to prevent discoloration 
of the product. (Fig. 203 ) , . , 

With some vegetables such as peas and beans a relatively weak 
brine, gimilnr to that used for the product in heat processing, has been 
found to give a product superior in texture and culinaiy quality. 

Sirup, if the concentration is fairly high, protects tho fruit product 
against fermentation and spoEage. The natural color and flavor of 
many fruits seem to be better retained when sirup or sugar is present, 
and as a result of the gradual removal of water from the tissues, due 
to the action of the sirup on them, the friuts seem to be bettor pre¬ 
pared for the extraction of water, which takes place with some rapidity 
when ice formation sets in. As a result of this, the texture of the 
frozen product is improved when the fruit is thawed before it is used. 



£ 


FKtTtriu 203 —Strwbtnus and pt aches fto/cn in sirup 

Although considerable ^scussion has recently been devoted to the 
merits of very rapid freezing in producing frozen horticultural prod¬ 
ucts of high quality, there is some evidence that other factors besides 
the size and frequency of the ice ciystals in tho tissues are buportaut 
in doterniining the ultimate quality of the product. In addition, 
very rapid freezing of plant products generally requires relatively ex¬ 
pensive refrigerating equipment. It has been found from experience 
with the product after it is frozen as well as from tho standpoint of 
economy that the use of temperatures of _0° to 10° F. for freezing 
horticultural products in sinall containers is preferable to the use of 
lower temperatxu-es. Tliis is particularly true when the freozmg opoi'- 
ation is so modified that the containers ai'e exposed individually to 
the refrigerant, and preferably while in motion, thereby facilitating 
heat transfer from the product to the freezing medium, inducing 
relatively quick and even ice formation and allowing a satisfactory 
distribution of the sirup or brine in the product. 

The best storage conditions for frozen plant products are not com¬ 
pletely understood, but experience has shown that temperatures of 
10° to 15° F. are reasonably satisfactory for most purposes. 
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NEW USES FOR FARM PRODUCTS 
Slower Progress in Vegetable Freezing 

WMle the freezing of fruits such as straw berries, raspberries, and 
some varieties of chcnues in small containers has been done commei’- 
cially for several years, and even siicli light-colored tree fruits as 
apples, apricots, and peaches can now be purchased frozen in the food 
markets of the country, the freezmg preservation of vegetables has 
gone ahead more slowly. The main reason for this is probably the 
present lack of information on the behavior of certain food-poisoning 
bacteria, such as the one causing botulism, w'heu exposed to the tem¬ 
peratures and other conditions of freezing preservation. There is some 
evidence that freezing may weaken or kill the microorganisms respon¬ 
sible for fermentation and spoilage in frozen fruits. In the absence of 
such information about the spoilage organisms in vegetables it is safer 
to pack such products for freezing only under carefully supervised 
conditions and only where tney will be marketed under conditions per¬ 
mitting the education of the consumer in con-ect methods of handling 
and utilizing the frozen food. 

The proper distribution and use of frozen fruits and vegetables in¬ 
volves such ^stinctly new viewpoints of food utilization that it is 
probably desirable to e.'cercise some restraint in applying this new’ 
method, and thus to avoid costly mistakes and wasted effort. Re¬ 
search and experience over a period of yeai-s should gradually make 
it possible for this young industry to develop to the proportions that 
its usefulness deserves. 

H. C. Diehl, Bureau of Plant Industry. 


FRUIT PRESERVATION BY FREEZING PRESENTS MANY 
PROBLEMS FOR RESEARCH 

Small fruits preserv'ed by freezing storage more nearly approximate 
the fresh fruits in color and flavor than do fruits preserved by other 
means. Preservation by freezing began about 20 years ago when the 
berry packers of the Pacific Northwest started experimenting with 
the preservation of berries by the frozen-pack method. This consists 
essentially in placing tho fniit in barrels or other containers, with or 
without sugar, then freezing and storing the pack at relatively low 
temperatm'os—about 0° F. or a little below for tho freezing and about 
10° for storage, hlost of tho benies thus preserved are used in pre¬ 
serves, jellies, jama, marmalades, soda-fountain supplies and ice cream, 
and in pics and other pastries. More than 100,000 barrels of the 
50-gallon size are being sold annually. The popularity of the frozen 
fruit is well attested to by the fact that of app roximately 17,000,000 
poimds of cherries handed by one of the Wisconsin fniit growers’ 
unions in 1930, only about 8,000,000 pounds were sold as fresh fruit. 

A great deal of research on jMeserving fniits by freezing has been 
done in the last two years. BVuits put up in containers holding 
1 pound and less have appeared on the market. There has been a tend¬ 
ency to freeze these small containers at lower temperatures, anywhere 
from —20° to —50° F., as quick freezing retards enzymatic processes 
and also forms small ice crystals, which do not injure the tissues so 
much as do the larger crystals formed by freezing at higher tempera¬ 
tures. 
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Freezing does not kill bacteria, yeasts, and molds, which are among 
the causes of spoilage in fruit, but it arrests their development, and 
as long as the product is kept frozen they do not become active, 

A great deal is still to be learned about preserving friut by freezing. 
There is as yet no common agreement on the best temperatures for 
freezing and storage, and at present all fruits do not lend themselves 
readily to freezi^ storage. Methods of retail distribution must also 
be worked out. The technological phases of the problem are being inves¬ 
tigated by the Bmeau of Chemistry and Soils. 

Robebt P, Steaka, Bureau oj Chemistry and Soik. 
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FERTILIZER 

DEVELOPMENTS 



FERTILIZER INDUSTRY MAKING ADJUSTMENTS TO COM- 
PLEX ECONOMIC REQUIREMENTS 

Fertilizers as a means of increasing total crop production have Kttle 
appeal under present conditions of agricultui*e, with large surpluses 
being produced in many instances at a cost exceeding the value of the 
products. As a means, however, of redudng the cost of production, 
they are of special interest. That the cost of fertilizers to the farmer 
might be reduced, the elimination of inert materials accompanying 
the plant food elements has long been advocated; but, primarily 
because of the nature of the materials available,^ this could not be 
accomplished. Improvement in commercial fertilizers has gradually 
gone forward but the greatest advance has been made since the World 
War, 

The earlier industry w^as founded on the exploitation of natural de¬ 
posits of phosphates, nitrates, and potash, and on the utilization of 
waste or by-products from other industries, so that the technology 
of the industry prior to the twentieth centuiy consisted principafly 
of hand mixing of the various available materials. The only chemical 
process involved was the maiiufactm’e of sulphuric acid used in con¬ 
verting phosphate into superphosphate. The principal part of the 
industry was in assembling and mixing the materials and in distribut¬ 
ing the products. Mechanization of the plants and, in many instances, 
combination of sulphuric acid and superphosphate manufacture with 
mixing and distribution plants, were natural steps in the development. 

Character of Goods Produced 

Under this system the total of plant-food constituents in mixed 
fertilizers was limited^ to about 20 per cent because of the low per¬ 
centage of these constituents in many of the basic materials, none of 
them carrying over 20 per cent with the exception of some of the potash 
salts. The treatment of phosphate rock with sulphmic acid gave a 
product with one-half the phosphoric acid content, diluted with cal¬ 
cium sulphate. Materials obtained as by-products from other indus¬ 
tries were diluted by accompanying substances, which in the great 
majority of cases were of little crop-producing value. When more 
concentrated materials were available, the mixtures were diluted with 
filler to make them correspond to the customary formulas. 
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Influence of Nitrogen Fixation 

The Fertilizer and Fixed Nitrogen Unit of the Bureau of Chemistry 
and Soils and its predecessors in the Bureau of Soils and the Fixed 
Nitrogen Research Laboratory, have been engaged for a number of 

S ears on problems involved in the production of concentrated ferti- 
zers, including the fixation of mtrogen and the conversion of nitro¬ 
gen products into subst ances &\utable for fertilizers. The development 
of nitrogen fixation since the war has exerted a profound influence on 
the fertflizer industi-y and is transforming it into a chemical manufac¬ 
turing industry. Before the war calcium nitrate and calcium cyana- 
mide were the only fbced-nitrogen products entering American ferti¬ 
lizers, but since they could be used in only a limited amoimt, their 
effect on the industry was small. Since 1918, however, the produc¬ 
tion of ammonia by the direct synthetic method h^ made it possible 
to prepare a number of materials of high concentration containing one, 
two, or even all three of the piincipal fertilizer elements. The prod¬ 
ucts from the nitrogen-fixation industry are characterized by concen¬ 
tration. Ammonia is the moat concentrated nitrogen product, but 
since it can not be employed directly, it is transformed into products 
suitable for fertilizer use. By oxidation it is transfomed to nitric 
acid. From nitric acid, with limestone, calcium nitrate is fonned ; and 
with soda ash, synthetic sodium nitrate. Ammonium nitrate is formed 
by combination of ammonia with nitric acid, or ammonium sulphate 
with sulphuric acid, and ammonium phosphates with phosphoric acid. 
Various combinations of these with each other and with potash salts 
are being produced or are suitable for utilization as fertilizers. 

The development of more concentrated phosphates has been going 
forward simultaneously. The production of triple superphosphate for 
fertilizer use has been a reality for years and the production of phos¬ 
phoric acid both by furnace processes and by chemical means gives 
promise of its more extensive employment m the near future as a 
carrier for the other two fertilizer elements. This use is already an 
actuality, but expected developments in the production of cheaper 
phosphoric acid will accentuate the employment of ammonium and 
potassium phosphates and similar compounds. A further recent de¬ 
velopment has been the direct addition of ammonia to superphosphate, 
whereby part of the phosphate is transfoimed into ammonium phos¬ 
phate The addition of ammonia is limited to ra ther small percentages 
but the increase in plant-food content is quite advantageous 

Higher-Analysis Fertilizers 

The availability of more concentrated materials is resulting in the 
production of mixed fertilizers of higher concentration. While it was 
not advantageous and often not possible to make mixed goods of high 
concentration with materials from the older sources, with the new 
synthetic materials, mixtures carrying as much as 70 to 76 per cent 
of plant food may be made. A change to the production of more 
concentrated fertilizers is taking place as is evidenced by the fact that 
the average plant-food content of ferti^ers in the United States in 
1914 was about 12 per cent, while in 1930 it was 18 per cent. (Fig. 
204.) This 60 per cent increase in plant-food content represents an 
mcrease of 486,600 tons of actual plant food in the fertilizer consumed 
in 1930 over wnat would have been contained in the same tonnage of 
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12 ^er cent fertilizer. Or it means some 4,000,000 fen er tons of mixed 
fertilizer to handle and on n hicb to pay freight, than vi ould have been 
necessary with 12 per cent goods. At an areiage lieight charge of $3 
per ton, this is a saxing of over $ 12,000,000 IVith lirglier < oricenlra- 
tions the savings will he iircrcased 

proportionately sis-e 16 - 32-16 

Concentrated Fertilizers 

The present day high-analysis lei- 
tilizers are only a stop in the pro¬ 
duction of concentrated fertilizers 
They may be made up from high- 
grade materials bandied in the same 
way as the low-analysis goods, but 
the production of concentrated fer¬ 
tilizers involves new adjustments in 
manufacture, the solving of distri¬ 
bution and handlmg problems, the 
determination of agronomic relations 
and the education ot the fanner in their use Thai these changes 
are gradually taking place is revealed by a comparison in Table 12 
of the new materials with the earlier materials employed. 


□ 



Inert material 


PI ant food 


rroiRF 204-~Repti\e amounts of phnt food 
and inert maton ils m ordinary, high inaly 
SIS ind concentrated lertilizers 




Table 12 .—Comparison of sources^ composition^ and other characteristics of older and newer fertilizer materials 
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As a chemical industry, the manufacture of fertilizers is related to 
highly technical processes as the soiuce of materials and to agriculture 
in the disposition of its products. The industry must meet the com¬ 
petition of older materials as well os that of new chemical processes 
and better methods of manufacture. The consumption and distribu¬ 
tion of its products will be determined bv the relation of their prices 
to those of agricultural products as well as by the efhciency of the 
goods in crop-producing power, while existence as a chemical industry 
win depend upon production costs at least as low as those of the nat¬ 
ural materi^s. Intensive study of problems associated with concen¬ 
tration is being made by the Fertilizer and Fixed Nitrogen Unit of the 
department and by various other agencies in this country and abroad. 
The preparation of concentrated fertilizers was initiated in this coun¬ 
try and their utilization has been taken up in other countries, espe¬ 
cially Germany. The advantages of the concentrated materials are 
apparent, and theii* extensive employment here will gradually follow 
the solving of problems encoxmtered under American conditions. 

R. O. E. Davis, Bureau of Ohemisiry and Soils. 


FERTILIZER SOURCES AMPLE FOR MIDWEST, COST CUT 
BY HIGHER CONCENTRATION 

The American farmer, in his agricultural operations, applies 8,000,- 
000 tons of fertilizers annually. It is frequently pointed out that 
this is an average application of 40 poimds for each acre of land under 
cultivation in this country, as contrasted with 500 pounds for the 
Netherlands, where intensive farming is generally followed. But it is 
not necessary to go to Europe^ to find comparisons, for in this country 
there are even more widely divergent fertilizer practices between the 
Southeast and the Middle West, as illustrated by comparing Florida, 
with an average of 794 pounds per acre, with Kansas, with an average 
of only 1 pound per acre. 

To account for this wide diveigence, many factors must be consid¬ 
ered. Some are the nature of crops, soil types, and geographical loca¬ 
tions with respect to sources of fertilizer supply. While the staple 
crops are different in the different regions, yet there are few crops that 
do not respond to fertilizer use. While there are differences in soil 
types, yet there are few soils on which fertilizers do not give good 
results. Native fertility is no absolute safeguard against soil deple¬ 
tion, as has been amply'demonstrated in agricultural experience. Un¬ 
less provision is made for restoring ^ the land the plant food lost 
through the activities of various agencies, the best of soUs may decx^ease 
in productivity through loss of some element of its fertility. 

To prevent soil exhaustion is a fxmction of fertilizers. To conserve 
labor, to permit the production of a crop unit with a reduced land 
unit and labor unit, in other words, to produce a crop unit at a 
reduced production cost, is the function of most immediate interest to 
the individual farmer. 

Can there be any geographical limitation to these fimctions? Are 
they not of the same importance to the Middle West as to the South¬ 
east? In accoimting, therefore^ for this wide divergence in fertilizer 
use, can the answer be found m sources of supply of fertilizer ma¬ 
terials, and if so what can be done to meet the latent fertilizer require¬ 
ments of the Nation^s greatest agricultural region? 
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Effect of Transportation Costs 

It is more than a coincidence that in the Southeast where fertilizers 
are more generally used, by far the greater part is manufactured 
from close-by sources of phosphates, in Florida and Tennessee, and 
of synthetic and by-product ammonia, while at the various seaports, 
European potash is delivered by low-cost water transportation. ^ It is 
estimated that the freight paid on the 8,000,000 tons of fertilizers 
used annually is at the average rate of $3 per ton. It is obvious that 
this rate mounts as distribution is attempted over regions more 
remote from production points. 

Using present sources, the ^Middle West must look to Florida and 
Tennessee or to a single production unit in Montana for its phos- 

E hates, to the Atiantic or Gulf seaboard for its nitrates (although 
y-product ammonia is obtainable at various points less remote), 
and. for its potash again to the seaboard of the East and South for 
the foreign product or to Califomia or New Mexico for the domestic. 
In each case long hauls are entailed. To what extent does this added 
cost defeat the aim of more general fertilizer use in this region and 
how may it be reduced? 

The reduction in transportation costs, it is obvious, follows the 
development of close-by sources as contrasted with remote sources of 
fertilizer supply. The length of haul, if measured in dollars instead 
of miles, it is less obvious, is further reduced by increase in concentra¬ 
tion, for while freight charges are based on weights, fertilizers are 

S aid for on the basis of analysis. The farmer pays for plant food. 

[e is not interested in carriers, so long as they are noninjurious. 
Doubling the plant-food content halves the freight charge, and in 
effect, in terms of doUars, halves the distance over which the product 
is fo'ansported. It may be said that of two fertilizer plants, one 
selling a 20 per cent plant-food mixture and the other a 40 per cent, 
other things being equal, the one selling the more concentrated prod¬ 
uct will be only half as far from the farmer buying this product, 
wherever located, as the other. And bv the same token, the fanner 
buying the less concentrated mixture places himself at a correspond¬ 
ingly greater distance from his source of supply. 

Increasing plant-food concentration, therefore, brings the Middle 
West farmer closer to the fertilizer resources of the Nation, both in 
the Southeast and in the Rocky Mountain region. While the phos¬ 
phate deposits of the Southeast have supplied the roquirements of 
the United States and, until the development of the African deposits, 
those of Europe as well, and wdxile they have been regarded as being 
so p'eat that their exhaustion has been of no concern, they are quite 
limited in extent as compared with the western deposits. Surveys 
have royealed only 326,000,000 tons in the eastern deposits as com¬ 
pared with 5,000,000,000 tons in Wyoming, Montana, and Idaho. ^ 
The adaptation of the blast furnace to phosphate reduction as it is 
being demonstrated by the Bureau of Chemistry and Soils yields 
phosphorus which is by all odds the most concentrated form for ship¬ 
ping purposes which can be devised. One ton of phosphorus repre¬ 
sents the plant-food content of 14 tons of 16 per cent superphosphate. 
At the same freight rate, a ton of phosphorus located 1,400 miles from 
the consumer would be as close as a ton of superphosphate located 
only 100 miles distant, although conversion into a usable agricultural 
phosphate at some near-by point is still involved. 
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Potash Deposits of Wyoming 

In Wyoming, likevi'ise, are the Nation^ richobt dopo«^its of potash 
silicates, containing 200,000,000 tons of K^O, which recent research 
indicates can be recovered concurrently vdlh phosphorus to vield 
potassium phosphate of 86 per cent plant-food concentration, rtose- 
by deposits of cheap coal promise low production co'^ts and further 
oner the opportunity for ammonia sviithosis. 

Less remote are the ;potash deposits of Nebraska from which the 
Nation derived its chief supply of that agricultural necessity during 
the war years of potash faniine. To what extent they can be*^brought 
back into production remains for research to determine. Undeveloped 
Texas deposits and deposits now under development in New Mexico 
provide additional supplies. 

The future fertilizer requirements of the Middle West, therefore, 
seem assured. High concentration will reduce distribution costs so 
that these products can be delivered at costs comparable with those 
now prevailing in more favored regions. 

J. W. Turrentine. Bureau oj Chemistry and Soils. 


FERTILIZER COMBINING SUPERPHOSPHATE WITH FREE 
AMMONIA SUCCEEDS 

The first inixed fertilizers used in tliis country were prepared by mix¬ 
ing Peruvian guano or other nitrogenous material vith superphos¬ 
phate. To^ distinguish a mixture of this kind from a straight super¬ 
phosphate it was commonly referred to as an ammoniated superphos¬ 
phate. Within the last few years this same term has been applied to 
a mixture of a somewhat different character prepared by treating 
superphosphate vith free ammonia. 

The treatment of superphosphate with a basic material such as 
ground limestone, calcium cyanandde, etc,, for the purpose of im¬ 
proving its mechanical condition, is a practice of long standmg in 
the fertilizer induslr>\ The possibility of using free ammonia in the 
treatment of superphosphate has also been recognized for some time, 
but its application for this purpose was not adopted imtil recently, 
oving to the relatively high cost of the ammonia. 

The use of siii)erphosphate as an absorbent for free ammonia was 
first applied commercially in the recovery of ammonia from illumi¬ 
nating gas. The ammoniated product obtained in this way was 
recommended for use as a fertilizer dii'cctly or after treatment with 
sulphuric acid to render the reverted phosphoric acid again soluble. 
This process, however, as well as others that have been proposed for 
a similar purpose, has so far failed to come into general use^ owing 
to the action of the superphosphate in absorbing toxic constituents 
of the coal gas in addition to ammonia. 

Recently Developed Processes 

In a series of processes described by more recent investigators the 
conditions of the ammoniation treatment are more or less revved. 
In the original processes the superphosphate was necessarily shipped 
to the source of the ammonia and it served the double purpose of re- 
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covering ammonia and supplying^ phosphoric acid for fertilizer use. 
In the later processes the ammonia is shipped in solution or as anhy¬ 
drous ammonia to the source of production of the superphosphate, 
where it in its turn serves the double purpose of supplying nitrogen 
and acting as a conditioner for the superphosphate. With the com¬ 
mercial development of tho synthetic process, free ammonia has be¬ 
come the cheapest form of combined nitrogen and its direct addition 
to superphosphate or superphosphate mixtures constitutes the most 
economical way of incorporating nitrogen in a mixed fertilizer. The 
consumption of free ammonia m fertilizer mixtures increased from 
about 5,000 tons in 1928 to 40,000 tons in 1930, and is likely to in¬ 
crease stdl further in the future. Its utilization in this way is one of 
the most interesting and important of tho recent developments in the 
fertilizer industry. 

The ammoniation of superphosphate or superphosphate mixtures is 
a comparatively simple operation and consists in adding a measured 
quantity of anhydrous ammonia or a solution of ammonia to a weighed 
quantity of the material or mixture in rotating drums or standard fer¬ 
tilize! mixei-s. The treatment of the superphosphate or mixtures con¬ 
taining superphosphate is usually carried out in ba tches of one-half ton 
to 1 ton each. 

The rate of absorption of ammonia by a superphosphate containing 
the usual percentage of moisture is very rapid and is complete within 
one or two minutes, but the rate decreases with deerea'^e in the water 
content of the superphosphate. The rate at which a superphosphate 
reacts with ammonia also decreases as its ammonia content ap¬ 
proaches the mapmum that it is capable of absorbing. 

The mnmonia is shipped in steel tank cam containing 60,000 pounds 
of liquid anhydrous ammonia. At the fertilizer plant the ammonia is 
either used directly as anhydrous ammonia, or it is absorbed in water 
to form a solution of ammonia of 25 to 30 per cent concentration. 

The risk attending the storage of aqua ammonia is less than that of 
stoiing the anhydrous material. The use of the latter, however, has 
certain advantages over the use of aqua ammonia. It gives a drier 
product w’’hich shows less tendency to stick to the mixing apparatus 
and other equipment in which the treated material is handled around 
the plant.^ Tho quantity of ammonia in the form of a 25 to 30 per 
cent solution that can be added to the average superphosphate is lim¬ 
ited to a maximum of about 2 to 2 5 per cent. Further additions give 
a mixture that is too wTt and sticky. Anhydrous ammonia, however, 
produces diy mixtures of excellent mechanical condition up to the 
maximum that the superphosphate will absorb. 

Limitation on Use of Free Ammonia 

Both forms of ammonia, when added in excess of 2 per cent of the 
superphosphate present, bimg about an apparent reduction in the 
availability of the phosphoric acid in the fertilizer as ineasui*ed by the 
former official method for determining availability. The use of free 
ammonia was, therefore, limited to about one-fourth of the maximum 
that it is possible to include in a fertilizer mixture. 

The apparent loss of availability that the superphosphate imder- 
goes when ammoniated is due to a reaction between the ammonia and 
the components of tho superphosphate to jEoim a phosphate that is 
more or less insoluble as determined by the former methods of test- 
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ins:. The authors of this article made a study of the composition and 
properties of the products formed in this leaction, and this study indi¬ 
cated that the availability of those products to plants should be greater 
than the official method then in use for measuring phosphoric acid 
availability would indicate. This v as confirmed by; the results of pot 
tests carried out by 20 State experiment stations with samples of the 
various forms of reverted phosphate ocemTing in ammoniated super¬ 
phosphate. 

The results obtained in this collaborative study showed that it 
should be possible at least to double the quantity^ of free ammonia used 
in fertilizer mixtures without appreciably decreasing the fertilizing 
value of the phosphoric acid in the mixture. Steps were accordingly 
taken by the official organization of the State control chemists which 
permitted an increase of about 100 per cent in the use of free ammonia 
in fertilizer mixtures. This wiU provide for an increase in the annual 
use of synthetic ammonia in this country of at lc.^st 80,000 tons having 
a wholesale value of about $8,000,000. 

Aids Drillability of Fertilizer Mixture 

When ammonia is added to a fertilizer mixture containing super¬ 
phosphate a marked increase in temperature occurs almost instantly, 
owing to the heat developed in the reaction. The ammoniation of 
superphosphate is thus of fui'ther interest in fertilizer manufacture in 
that this heat inay be utilized in driving off excess moisture or may be 
applied as an aid in the granulation of the product, whereby its drill- 
ability may be greatly improved. 

The direct use of free ammonia thus offers the advantages that (1) 
it brings about a marked reduction in the cost of fertilizer nitrogen; 
(2) it greatly improves the mechanical condition of the mixture; (3) it 
prevents rotting of the bags by neutralizing free acid in the fertilizer; 
and. (4) it affords a means for reducing freight and handling charges 
by increasing the concentration of the fertilizer. 

Wm. H. Boss and K. D. Jacob, 

Bureav of Chemistry and Soils. 


POTASH EXTRACTION FROM UNITED STATES DEPOSITS 
STUDIED IN PROMISING EXPERIMENTS 

Nearly every mineral foimd on the earth’s surface contains some 
potash. The average rock contains about 3 per cent. Rocks contain¬ 
ing as high as 5 and 6 per cent are not uncommon, although materials 
containing more than 10 per cent potash are extremely rare. A chem¬ 
ical process can not turn out a product containing anything not con¬ 
tained in the raw materials used. The possibility of developing a 

S otash industry in the United States is dependent upon whatever 
eposits of potash minerals can be found in this country. Two prom¬ 
ising deposits known are the greensand deposits of New Jersey and the 
leucite deposits of Wyoming, The potash content of the New Jersey 
deposits runs 5, 6, and 7 per cent; these deposits are tremendous in size, 
occur near the surface, ai*e cheaply mined, and are relatively near the 
fertilizer market. The Wyoming deposits are not so extensive, al¬ 
though they are enormous; they are not quite so easily mined, and are 
farther from the present fertilizer market, but contain 10 and 11 per 
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cent potash. In its experiments and attempts to develop a process for 
producing potash, the Bureau of Chemistry and Soils is concentrating 
its major effort on these two minerals as raw materials for the possible 
process. 

Extracting Potash from Rocks 

Rocks are rather diffi cult things for the chemical engineer to break 
up into their constituents. This does not mean that satisfactory chem¬ 
ical means are lacking, but merely that most of these means are too 
expensive, so that the cost of extracting the product is more than the 
product is worth. The bureau is attempting to subject these potash 
minerals to furnace treatment at high temperatures. Carload lots of 
the Wyoming rock and the New Jersey sand have been shipped to the 
bureau’s laboratory and treated in a number of experimental furnaces. 
The minerals are Heated to the melting temperature and as they melt 
the potash comes out of the furnace as a fume. This fume may be 
removed from the furnace gases by an electrical device known as the 
Cottrell precipitator. This process can be easily operated and by it 
more than 90 per cent of the potash in the rock should be readily 
recovered. 

Potash from Wyoming Rock 

The characteristics of the Wyoming rock and particularly its rela¬ 
tively high potash content make it somewhat naore easily adaptable to 
furnace treatment, so that the bureau’s experiments indicate that a 
commercial furnace in Wvoming treating this rock may ultimately be 
able to produce a potash iertilizer material in competition with potash 
from other sources. 

Potash from New Jersey Greensand 

The New Jersey greensand with its lower potash content and with the 
laiger amount of impurities which the furnace must melt, and still more 
important the higher cost of fuel in New Jersey as compared with that 
in Wyoming, have made it more difficult for the bureau to develop a 
process that would produce New Jersey potash at a cost as low as the 
price of imported material. Developments in the greensand process 
are going forward very satisfactorily and it is not possible to predict 
whether the commercial utilization of the Wyoming potash deposits or 
of the New Jersey greensands will be the first undertaken by industry. 
The utilization of these and other of the country’s natural resources 
should result in a potash industry comparable with the country’s needs 
for fertilizers. 

P. H. Roystee, Buieau of Chemistry and Soils. 

FERTILIZER PLACEMENT OF VAST IMPORTANCE IN 
COTTON-GROWING STATES 

The difficulty sometimes experienced in securing a full stand of 
cotton, which is imTOrtant in producing laige acreage yields, may be 
caused by the use oi poor seed, by environmental and climatic condi¬ 
tions, or frequently by the incorrect application of fertilizers. To 
obtain maximum results from commercial fertilizers in growing cotton, 
the method of applying the fertilizer, the time of application, and the 
placement of the fertilizer in relation to the position of the seed are 
important. 
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A common j^racticc is to apply the fertilizer in an open furrow, mix 
and cover it with several inches of soil a week or 10 days prior to plant¬ 
ing the seed. This procedure has possibly been considered the best 
practice for many years but it has now become desirable to apply the 
fertilizer and plant the seed in a single operation, thus saving labor and 
expense. In each procedure the fertilizers may be placed too near the 
seed or in contact vdth it, frequently resulting in injury to germination 
and broken stands. Ho^;vever, less injury to cottonseed probably 
has occurred when the fertilizer is applied before the seed is planted, 
because under favorable soil-mqi&ture conditions the readily soluble 
fertilizer salts will be di&solved in the soil moisture, and distributed 
and absorbed over a wider soil area, resulting in less concentration of 
fertilizers in the soil within the root zone of the young plants 
The necessity for precaution is greater in applying the newer ferti¬ 
lizers containing larger quantities and higher concentrations of readily 
soluble salts than in applying fertilizers manufactured before the war 
and containing relatively small quantities of quickly soluble salts and 
laige quantities of slowly soluble nitrogen materiajis of vegetable and 
animaJ origin. The results of four years of experiments with cotton 
in Virginia, North Carolina, South Carolina, and Georgia show that 
fertilizers containing readily soluble salts applied under the seed or in 
contact with the seed simultaneously with planting caused less injury 
on heavy clay soils than on light sandy soils, and when fertilizers were 
applied to the side of the seed or under the seed two weeks before plant¬ 
ing there was no injury to germination or to young plants. The amount 
of water-soluble salts in the soil within the root zone of the young 

S lants three w^eel^ after fertilizer appHcation was greater where ferti- 
zers were applied under the seed or in contact with the seed than 
where they were apphed to the side of the seed. The degree of seed in¬ 
jury from fertilizers _may vary with moisture conditions m the soil. In 
these experiments, in seasons of heavy ramfaU, there was a smaller 
concentration of soluble salts in the surface soil and less injuiy to seed 
and young plants. 

In using commercial fertilizers in grqwi^ cotton, precautions should 
be taken to apply them so as to avoid injury to seed and to young 
plants, yet they ^ould be placed suiBBciently near the seed to become 
available during the early period of growth. A supply of readily 
available plant food is essential in forcing the growth of cotton in the 
spring to achieve early blooming, fruiting, and maturing. 

Experiments in South Carolina 

Extensive experiments in efficient fertilizer distribution and place¬ 
ment with cotton have been made by the Department of Agricultiire, 
cooperating with the South Carolina Agricultural Experiment Station 
and a joint committee representing fann-machinery and fertilizer 
manufactui’ers. A number of fertilizer-distributing machines used 
for cotton work were found to have cycles of delivery and distributed 
the fertilizer very ununiformly, resulting in an ununifonn stand and 
growth of cotton. The more irregular the distribution of fertilizer 
the lower the yields. Some machines apply the fertilizers ineffectively 
in some cases so near the seed as to cause injury to germination or too 
far away from the seed to be most effective. In other experiments 
fertilizers were applied in more than 20 different locations with respect 
to the cottonseed. The results vary with the character of the soil 
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and 'with moisture conditions. On a sandy clay loam soil the place¬ 
ment of fertilizer did not interfere -nuth stands of cotton except where 
the fertilizer w as in contact with the seed. On fine sandy loams and 
coaise sands feitilLzers applied at a depth of 3 inches or less below the 
seed caused consideiahle mjury to germination, bemg more severe at 
the shallower depths and extremely seveie when the fertilizer was in 
contact with the seed. With fertilizer placed at the side of the seed 
there w ere normal germination and good stands. 

The increase in rate of a concentiated fertilizer above 200 pounds 
per acre was attended by injury to the stand when the fertilizer was 


A. 


A. 





A 
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FztiiiBB 205 —Effect on stand of cotton of a fertilizer analyzing 8 per cent nitrogen lb per cent 
phobphorlo acidf and 8 jper cent potash, applied as fdUowb A —Mixed with the soil below the 
seed, o, (lOO pounds b, 400 pounds, c, 200 pounds per acre B —In bands 2 26 inches to each side 
of and 2 inches below level of seed 0,600 pounds h 400 pounds < 200 pounds per acre 

applied below the seed, although no effect upon the stand was noticed 
where the fertilizer was applied to the side of the seed. In Figure 205 
the stand of cotton resultmg from applying a Iiigh-analysis fertilizer 
under the seed and to the side of the seed is shown. This cotton was 
planted April 22 and photographed May 17. The characteristics and 
dlstnbution of mature plants resulting from the placement of the fer- 
tilisor are shown in Figure 206. In plots where the seed germination 
was retarded, early growth checked, or a broken stand prevailed small 
yields of cotton were produced. 
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If fert^er is to be appKed below the seed, as is the common 
practice, it may be found advantageous in T^ing concentrated fertilizer 
or large amoimts of ordinary analysis fertilizer, to apply a portion of 
the mixed fertilizer at plantmg time and the remainder as a side dress- 



FiaxJBC 206 --Cliaractenstics and distnbufaon of mature cotton plants on a fine sandy loom fer¬ 
tilized ^tb 800 pounds pw acre of a fertilizer contammg 4 per oent nitrogen, 8 per cent plios 
phono acid, and 4 per cent potash applied as follows A, m contact with seed, B, m bands 2 25 
mches to each side of and 2 inches bdow the level of the s^ed 

ing after chopping the cotton. The greatest efficiency may be ob- 
tamed from fertilizers when they are placed closest to the seed provided 
injury to germination is not serious 

J J. Skinner, Bureau of Chemistry and Soils. 

100446°--32-^35 
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FERTILIZER EXPERIMENTS SHOW PHOSPHATE IS CHIEF 

NEED IN THE MIDDLE WEST 

There is an interesting fertilizer story about the Great Plains country 
and the intermountain region of the United States. It refers to the 
phosphate requirements of many of the soils in these regions for suc¬ 
cessful^ growing sugar beets, grains, alfalfa, and other products. Use 
of fertifizers is comparatively new in these lands, but the tonnage con¬ 
sumed is increasing rapidly and a fruitful field is being opened up for 
the extension of me use of fertilizer, especially phosphates, at the 
present time. Back of this development lie yeap of research and trial, 
sometimes discouraging, but ultimately pointing clearly the way to 
increased yields per acre and a more profitable agriculture. 

The ne^ for a systematic study of the fertilizer requirements of 
these Middle West soils was brought to the attention oi the Depart¬ 
ment of Agriculture early in 1921 by representatives of the beet-sugar 
industry, who emphasized in particular the necessity of such studies 
in the Arkansas River Valley of Colorado. A preliminary investiga¬ 
tion showed that both yield and sugar content had shown a gradual 
decline since beet culture was begun in the valley; it was asserted 
that measures must be taken to m^e the growmg of sugar beets more 
profitable to the growers and to the factories, since two factories were 
already idle; that fertilizer experiments in the past had shown no 
results; that nitrate was present at times and in certain places in pro¬ 
hibitive amounts. The oflB.cials and research staffs of some of the big 
companies operating in Colorado and now pushing a vigorous fertfiizer 
program stated that fertilizers had been tried and found ineffective in 
these fer^e western soils and that their influence on beet production 
was negligible. 

There was then no fertilizer worthy the name sold in these regions. 
Growers were advised by some persons fanuliar with these conditions 
to let well enough alone, that the main difficulties were beyond the 
scope of soil-fertility investigations and remedial fertilizing measures. 
The department began some preliminary work in May, 1921, at Rocky 
Ford, Colo. 

Triangle Experiments With Fertilizer 

Since the nitrate content in these Arkansas Valley soils had been 
shown by the Colorado experiment station to be high, it was thought 
that a balance might be struck by applyi^ the proper quantities of 
potash or phosphate, or both. With tl^ view ana to test the principle 
of balanced plant food, the now well-known triangle experiments were 
started. In these, all possible combinations of the three plant foods, 
nitrogen, phosphoric acid, ai^ potash, were applied singly, in combi¬ 
nations of two, and in combinations of all three, in different propor¬ 
tions or ratios, to a total of 21 different combinations. By this means 
it is possible to detennine readily a definite indication of which plant 
fmd is the most deficient in the soil, or tbe most effective in the fer¬ 
tilizer combinations, and to obtain some indications of the best and 
most profitable analysis- Several years’ results are necessary, of 
comrse, to a final answer to tbe qu^tion, but even the first year’s 
evidence was promising in showing that the fertilizers high in phos¬ 
phoric acid seemed to be most effective. That year the flood which 
did such tremendous damage at Pueblo swept down the Arkansas 
Valley and overflowed tbe experimental plots to a depth of 6 or 6 
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feet, so mutilating them that it was necessary to abandon the project 
without obtmning any definite records of value. 

The experimental work was resumed in 1922 at four different local¬ 
ities, at Rocky Ford, at Las Animas, at _Wiley, and at Lamar. All these 
experiments indicated that fertilizers high in phosphoric acid gave good 
responses, al^ough the lighter soils studied! showed that a complete 
mixture was indicated for best results. ^ 

In tile experiments at Lamar the yield from phosphoric acid alone 
was 15.2 tons of beets and 4,120 poimds of sugar per acre. Nitrogen 
alone produced 12 tons of beets and 2,897 pounds of sugar and where 
potash only was used, 10.6 tons of beets and 2,643 pounds of sugar per 
acre were obtained. 

■V^ere phosphoric acid, nitrogen, and potash were usedmcombmation 
as a complete fertilizer, the yield of beets was no greater than with 
phosphoric add alone, but 295 pounds more of st^ar per acre were 
obtained. The average of the midertilized plots was only 10.4 tons of 
beets and 2,738 pounds of sugar to the acre. 

Condusive Results at Grand Island, Nebr. 

The first experiment at Grand Island, Nebr., in 1925, was located in 
a field leased by a sugar company for experimental purposes as being 
representative of the average farming landof thatsection. Theretums 
for phosphate fertilizers were perhaps as conclusive as any results yet 
obtained. The unfertilized plots yielded 4.9 tors of beets per acre and 
only 1,361 pounds of sugar. The phosphoric acid alone produced 15.2 
tons 01 beets and 5,253 poimds of sugar. Phosphoric acid with a little 
potash or nitrogen added gave 16.8 tons of beets and an even higher 
proportion of sugar. Eighty pounds of phosphoric acid, or 500 pounds 
of 16 per cent superphosphate per acre, were used in these experiments. 
Later experiments showed that the same amount coidd nave been 
distributed over 2 acres instead of 1 wi^out any material diminution 
of yield, so that about 30 tons of beets might have been obtained from 2 
acres with the same amount of fertilizer. (Fig. 207.) 

The emeriments continued in foUowirg years in Colorado, Nebraska, 
Iowa, Minnesota, and North Dakota, have shown conclusively that 
this response to fertilizers h^h m phosphoric acid^ and to superphos¬ 
phate alone, is fairly characteristio of the soil regions in which sigar 
beets are grown. 

The value of these experiments is accentuated by the low cost of the 
plant-food element most needed and the results to be obtained from an 
application of fertilizer as small as 125 to 200 pounds per acre of a 16 
to 20 per cent superphosphate. "Where the treble superohosphate is 
applied, not more than 100 poimds per acre is generalfy necessa^. 
The cost of the fertilizer to the grower is from $2 to $3 per acre. With 
an average increase of 3 tons per acre at $6 per ton the additional profit 
is about $15 per acre—as much as the total value of a good wheat crop. 

In 1922, when the soil-fertility work with si^ar beets was started, no 
fertilizer was used commercially on si^ar beets in Colorado, the largest 
and most profitable sugar-beet territory in the country. The beet- 
sugar companies adopted a fertihzer program based upon the results of 
the experiments conducted by the department in the Arkansas Y alley. 
They started with a carload but the practice more than doubled with 
each successive year’s results and recommendations. One of the com- 
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panies, observing in 1928 that the superphosphate-treated fields held 
the beet disease, known as blackheart, under control, has to-day an 
extensive phosphate program under way 



Tioubb 207.—Effeot of 8aperidK>8pbateon gram and sugar beets on Middle WeM: sods. On left, 150 
pounds of saperphosidiate per acze, on light, no snperphosphate 


Superphosphate Distributed By Sugar Companies 

When the sod-fertility studies were begun in 1925 in Nebraska no 
commercial fertilizer was being used on sugar beets. So striking were 
the results of the experiments by the department that in 1927, five 
carloads^ of superphosphate were distributed by one of the beet-sugar 
compam^ in its Nebraska territory. Other sugar companies also db- 
tribut^ it to their growers to mutual profit. 

Inspired by the good results obtained in Nebraska, requests came for 
^ j ^jdienaion of the soil-fertihty studies to include Iowa, Minnesota, 
and North Dakota, which was done in 1926, when two complete tri- 
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angle experiments were started in Iowa, three in Minnesota, and one 
in North Dakota. (Fig. 208 ) 

Growing sugar beets in the Red River Valley of North Dakota and 
Minnesota was a new project and doubt was expressed as to whether 
they would need fertilization in such supposedly rich soils. Continued 
experiments, however, showed most convincingly that proper fertihza- 
tion of sugar beets, even upon the rich Red River Valley lands, will 
pay. On account of the results obtained^ through the department's 
cooperative work with the sugar companies,^ several carloads of fer¬ 
tilizer were distributed by the sugar companies in that teiritory. In 
the sugar-beet region of northern Iowa the use of fertilizer is now made 
a part of the contract between growers and the beet-sugar company. 

Steady Increase in Fertilizer Tonnage 

From a single carload of fertilizer in Colorado in 1923, following the 
department's experimental demonstration of profitable results, the 
tonnage of fertnizer 
used has grown stead¬ 
ily throughout the 
sugar-beet territory 
as the result of this 
work of the United 
States Department of 
Agriculture, of the 
State experiment sta¬ 
tions, of beet-sugar 
companies, and of fer¬ 
tilizer companies, and 
to-day the fertilizer 
consumed in the sug¬ 
ar-beet territory has 
reached a consider¬ 
able amount. In one 
district every acre in 
beets in 1931 was fer¬ 
tilized with phosphate. No definite information is available at this 
time on the acreage of sugar beets that is fertilized this season, but it 
is estimated at 200,000 to 300,000 acres. With an average increase 
of 3 tons of beets per acre, at $6 per ton, the value of the 1931 crop was 
increased by about $5,000,000, at a cost for fertilizer approximating 
$700,000. The increased value in grain and other crops can not 
now be estimated, but the extended use of fertilizers for this purpose 
in Nebraska and adjoining States is very lai^e. 

Oswald Schreiner, Bureau of Chemistry and Soils. 
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Eiqlbb 208 —Relative yields of beets and sugar obtained with different 
fertilizer combinations m Middle Western States, show mg the phos¬ 
phate response m these soils 


TOBACCO IN SOME SOILS MAY REQUIRE SECONDARY 
ELEMENTS IN FERTILIZER 

A complete fertilizer has been con^dered to be one containii^ the 
three essential elements—^nitrogen, phosphorus, and potassium. Ow¬ 
ing, however, to the complex mateiiais previously used in thdir manu¬ 
facture, the so-called complete fertilizers have contained considerable 
quantities of essential elements other than the three mentioned above. 
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However, there is at the present time a tendency toward the use ot 
relativelv pure chemicals to supply the three constituents heretofore 
regarded as constituting a complete fertilizer. 

Elements Necessary for Growth 

More than one-half of the tobacco crop of the United States is grown 
on sandy and sandy loam soils. These soils are relatively low in 
natural plant food and in this respect may approach the pure sand cul¬ 
ture as used by the physiologist in his studies on the mineral nutrition 
of the plant. Recent investigations have shown that at least 10 
elements need^ to be taken into account m any consideration of the 
mineral nutrition of the plant, namely, nitrogen, phosphorus, potas¬ 
sium, mamesium, calcium, sulphur, clilorine, iron, manganese, and 
boron. These elements are present in various quantities in tobacco 
soils, and them relative abundance determmes what constitutes a 
complete fertilizer under a given set of conditions. Heretofore in gen¬ 
eral fertilizer practice onlv three of the above-mentioned elements— 
nitrogen, phosphorus, and potassium—^which may be called the pri- 



Fiouke 209 Tobacco gFo\^ii with a fertilizer mixture which did not supply calcium and mag¬ 

nesium; B, tooacco grown on a near-by plot which was fertilized with a zmiture furnishing 
caluum and magnesium 


mary elements, have been given any serious consideration. When pure 
chemicals which supply only these three elements were used on some 
of the sandy and sandy loam tobacco soils very unsatisfactory growth 
was obtained. However, when the secondaiy elements, magnesium, 
calcium, sulphur, and clilorine, were supplied, growth was normal! 

Elements Deficient Under Field Conditions 

^ Recent studies with the tobacco crop have indicated that magne¬ 
sium and calcium are likely to be deficient when only nitrogen, Bos¬ 
phorus, potassium, sulphur, and chlorine are supplied. (I^. 209.) 
The supply of sulphur sometimes appe^ to be insufficient during the 
early gro\^h of the tobacco plant, this insufficiency slowing down the 
gro'^n rate. However, as the season advances, either the soil supply 
gradually become available, or the rainfall seems to bring dnwn 
sufficient sulphur, or the two lactors combine to furnish enough of thia 
element for the needs of the tobacco plant. Chlorine is' another ele¬ 
ment that produces a decided effect on the growth of the tobacco 
plant. It is readily absorbed by the plant, and in conditions of com¬ 
parative drought it may serve to prevent the so-called drought spot oh 
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the leaves of the plant. This protective action from drought injury 
is not specific for chlorine, but also seems to be obtained from the ele¬ 
ment mtrogen when that is liberally supplied in the nitrate, ammonia, 
or organic form. This is particularly fortunate, because the use of 
chlonne may produce a leaf of low fire-holding capacity which is so 
undesirable in the cigar types, since these are grown with an abun¬ 
dant mtrogen supplyIf large quantities of chlorine are absorbed by 
the plant when the soil moisture is adequate, the water content of the 
tissues may be raised to a point where the carbohydrate metabolism 
of the plant is so upset as to produce retarded growth. When chlorine 
is used in excess the cured leaf is of poor quality. 

A shortage of manganese and iron so far have not been reported as 
occurring under field conditions with tobacco. Soils of neutral or 
alkaline reaction have been found in some instances to supply an 
amount of these elements insufficient for normal growth of other crops, 
but, in view of the fact that tobacco does not succeed well under these 
conditions, owing to disease, these elements have not been foimd to be 
practically important as fertilizer ingredients for this crop. The 
necessity for boron under field conditions has not been observed in this 
country, but a shortage of this element has been reported as producing 
a typical malnutritional disease in Smnatra. From a practical stand¬ 
point none of the other elements, such as copper or zmc, which have 
been repojied by some investigators as essential to normal growth, 
has been shown to be of any importance in tobacco fertilizer practice. 

Quantities of Secondary Elements Needed 

The constitution of a complete fertilizer for tobacco depends some¬ 
what upon the type of leaf to be grown. Special attention must 
always be given to effects on the quahty of the cured leaf. The quan¬ 
tities, ratios, and sources of the three primary elements of commercial 
fertilizers have been fairly weU worked out for the different types of 
leaf produced in this country, but it has only recently been recognized 
that fairly definite quantities of the secondary elements must ^o be 
supplied on some of the light soils used in growi^ this crop. 

[formation available at present seems to indicate that magnesium 
and chlorine should be supplied at the rates of 20 to 25 pounds per 
acre in soluble compound. The quantity of calcium and sulphur 
should be 50 poimds or more per acre. Magnesium, sulphur, and 
chlorine should not be supplied in amounts greatly in excess of the 

J uantities indicated, because they are injurious when used in excess. 

'or those types of tobacco to which abundant nitrog^ is supplied in 
the fertilizer mixture, chlorine should be omitted. The above quan¬ 
tities of the three or four elements, as the case may be, can be obtained 
by using appropriate amounts of standiud fertilizer materials.^ Super¬ 
phosphate may be relied upon to furnish the necessa:^ calcium and 
sulphur in addition to the phosphorus. The magnetia may be ob¬ 
tained from oil-cake residues, sulphate of potash-magnesia, or dolo- 
mitic limestone. The chlorine, it necessary, can be supplied in the 
form of muriate of potash. 

Tobacco Plant Shows Distinct Deficiency Symptoms 

By observing the tobacco plant it is often possible to determine^ the 
element needed to constitute a complete fertilizer. It is characteristic 
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of this plaat to develop distinctive pathological symptoms when any 
oae of the essential plant nutrients is lacking in the soil, if the ferti¬ 
lizer misture does not supply the element in question. 

A deficiency of nitrogen is shown by the whole plant ftsanTning a 
light-green color, with more or less yeflowing and drying up or 
ing” of the lower leaves to a light-brown color, A shortage of phos¬ 
phorus, on the contrary, produces a plant that is abnormally dark 
green in color. A shortage of potassium and magnesium, in contrast 
with nitrogen and phosphorus deficiency, results in localized effects, 
with chlorosis of the low'er leaves as the dominant characteristic! 
Typical potassium hunger is distinguished from magnesium hunger 
by the appearance of small necrotic spots or specks at the tips md 
margiM of the chlorotic leaves. The chlorotic areas in the case of 
potassium hunger are yellowish, while when magnesium is lacking 
they are light green or white, with the principal veins tending to retain 
the green color in both cases. Under potassium deficiency the leaves 
turn or roll tmder at the tips and margins and in the case of magne¬ 
sium hunger appear to cup up. 

In contrast with the deficiency effects of the above elements are 
those typically occurring on the new growth or bud leaves and caused 
by deficiency in iron, manganese, sulphur, boron, or calcium. Of this 
group oidy calcium deficiency has been observed on tobacco under 
field conditions in this county. A shortage of cedcium first becomes 
apparent as a peculiar hookmg downward of the tips of the young 
leaves composing the bud, followed by a breaking down of these leav^ 
at the tips and margins. If later growth takes place, the tips and 
inaigins show a cut-out appearance. In extreme cases of calcium 
shortage the teruunal bud dies. 

J. E. McMuetebt, Jr., Bureau of Pkmt Indmtry. 
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LIVING STANDARDS 
ON THE FARM 


I- 

FAMILY LIVING STANDARDS DEPEND ON USE AS WELL 
AS ON SIZE OP INCOME 

*^The farmer's standard of living/’ is frequently spoken of as if all of 
the 6,000,000 farm families in this country enjoy the same living condi¬ 
tions. Actually, of course, farm-family living ranges from the very 
meager subsistance which is typical of certain unfavored sections, to 
the abundant and varied living available to some families in v^ 
fertile areas. And in every part of the country there are many families 
whose living conditions for one reason or another leave much to be 
desired, even in jrears of general prosperity. Any methods of improv- 
ing these conditions which are within tiie reach of the family are 
worth consideration. 

The level of fanodly living on the farm depends upon several different 
factors—the size of the family’s cash income, the efficiency with which 
it is spent, the food and fuel furnished by the farm for family i^, the 
kind of house which the farm affords, the furniture and equipment 
secured in past years, the hours of labor on the farm and in the home, 
and the sMll with which the homemaker uses the various materials 
available, , 

Cash expenditures are the usual measure of the standard of living 
of city families, who must purchase aU of their food and fuel and, in 
most cases, pay rent. Most farm families, of course, raise a large 
part of their food supply, procure their fuel from the farm wood lot, 
and have the use of the house without money payment. Nevertheless 
the amount of money which a farm family has ^ spend is of very 
great importance in aetermining what its living will be. 

In the rugged valleys on the western slopes of the southern Appa¬ 
lachian Ranges live many American farm famihes whose environment 
is frequently as difficult as it is beautiful. The slopes of the valleys 
are very steep, the soil is shallow and the valley floors are na^qw. 
In many of the communities in this area making even a meager liv^ 
takes long hours of work, great patience, and skiff in overcoming 
geographic difficulties. The average money expenditure of 227 fam¬ 
ilies in Ejiott County, Ky-^ a district typical of many parts of the 
Appalachian Highlands, was $450 in 1929. ^ In spite oi the fact that 
these fanoilies raised about two-thirds of their food supply, more than 
one-third of their cash expenditures went to buy food. Another third 
was spent for clothing, and the remaining small sum was used in buy¬ 
ing the other things needed. 
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Varsdng Division of Incomes 

The money incomes of these mountain families are of course lower 
flinn those of most farm families in the United States in normal years. 
When the family’s cash expenditures are as high as $900, the division 
of the total is naturally quite different from that which is usual at 
the lower income levels. A study of 2,886 farm families in 11 States 
whose expenditures averaged $913 showed that only 24 per cent of 
the total was spent, on the average, for food, and 26 per cent for 
clothing, while half was left for household-operating expenses, the 
maintenance of health, education, recreation, savinra, and other items 
that go to make up what we think of as typical American family 
living. 

The highest average money expenditures shown in any recent study 
of farm-family living were made by a group of 40 families in Maryland, 
Vermont, Illinois, and Ohio, whose household accounts were analyzed 
by the Bureau of Home Economics. These families spent on the 
average $1,684, allotting only 19 per cent to food and 14 per cent to 
clothing, and having a full two-thirds of the total left for other items. 

■V^ether the cash expenditures^ are large or small, it is clear that 
improving the use of the farm family’s money income is one important 
means of improving family living. Even the wisest management will 
not, of course, convert an inadequate income into an adequate one. 
But by careful planning the homemaker can make the available 
income go as far as pos^le. She pan see t^t all the needs of every 
member of the household are taken into consi^ation before the money 
is spent. ,i^d she can make sure that no important purchases are 
made until information has been secured on whether the goods about 
to be purchased are durable and well constructed and suited to the 
needs of the family. 

Another means of stretching the family’s cash income is by mx>duciDg 
at home as much of the family’s living as possible. In the Kentucky 
mountain group refewed to above, a contiderable proportion of the 
goods whiA the family consumed was produced at home. One-half 
of these farces were doing their ovra shoe repairing, two-thirds were 
making quilts, three-fourths were making soap, and one-fifth were 
making brooms. A few were still using the spinning wheel, a few 
were weaving fine woolen blankets and coverlets, and a few were 
making furmture. Churning, canning, pickliim, dryii^ fruits and 
v^etables, and butchering were beiig carried on m every home. 
Many of uiese activities are not feasmle, of course, in every farm 
household, but they are su^estive of the ways in which the cash 
income can be supplemented by the time and skill of the housewife 
and other members of the fanuly. 

Food Furnished by the Farm 

The food which the family raises for its own use is perhaps the most 
important addition which can be made to the family income. Most 
farm famihes, of course, produce some of their own food supply, but 
frequently not enough to movide a completely satisfactory diet all 
the year round. In the Kentucky mountain group, the average 
money value of the food raised at home, and of the game and wud 
berries and cresses with which the families supplemented their diet, 
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was $430 a year, almost as much as the total amount of their money 
expenditures. For the 2,886 families with annual cash expenditures of 
$913, the aTerage value of food furnished by the farm was $440, 
about the same as that for the lower-income group. For the group 
of 40 families with the highest money expenditure, the value of home- 
produced food was also highest, amounting to $640 a year. It is of 
crucial importance that food production in the garden and other parts 
of the farm should be carefully planned in relation to the dietary needs 
of the family, so that an adequate food supply may be provided in the 
most economical way. 

The differences in housing standards between one rural section and 
another are greater than the differences in the money value of food 
consumed. The average valueof thehouses studied in the Appalachian 
county mentioned above was $340, while that of the homes occupied 
by 2,886 families in 11 States was almost $2,000, and the account¬ 
keeping families cooperatmg with the Bureau of Home Economics 
occupied homes valued at an average of almost $5,000. 

In considering the betterment of the family living, many farm home¬ 
makers will think first of the improvements they wish to make in the 
houses in which they live. 'While the changes they desire may be 
^possible in years when cash resources are especially low, some 
important alterations may be carried out by members of the famffy, 
using supplies from the farm itself. Provisions for adequate sanita¬ 
tion, for instance, cost very little money, but they are imperative to 
the health of the family. 

"When the money values of all the goods and services furnished to 
these families by their farms are added together, the averages are found 
to be $546 for tiie Appalachian group, $684 for the 2,886 families in 11 
States, and $876 for the 40 account-keeping families. These goods and 
services formed more than one-half the total value of family living for 
the first group; about two-fifths for the second group; and about one- 
third for the third group. 

It is convenient to measure the total value of family living of any 
group of families by adding the average value of goods and services 
furnished by the farm to the average cash expenditures. Measured in 
this way, the total value of living of the three groups considered here 
amounts to $996 for the first; $1,698 for the second; and $2,560 for the 
third. 

These figures can not, however^be compared directly with the money 
expenditures of city families. There are many elements in both the 
urban and rural situations which can not be measured in terms of their 
money value to the individual family. The feeling of secmity which 
comes to the family whose home and food supply are certam, even 
though its cash income is very low, is not the least important factor in 
the rural situation. Sunlight, fresh air, and_ quiet, which the farm 
family takes as a matter of couree, have an important health value, 
even if it has never been stated in terms of dollars and cents. 

The improvement of farm-family livi^ is largely dependent, of 
course, upon increase in cash income, but it is also tnie that Important 
changes can be made by planuing family expenditures more carefully 
and by utiH 2 dng the resoimces of the farm with increasing skill for 
bettering the conditions of family life. 

Faith M. Williams, Bureau oj Home Economics. 
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HOME ECONOMICS RESEARCH ASSISTS HOME MAKERS 
TO SPEND INCOME WISELY 

The standard of living a family is able to maintain depends upon 
the money income of the family, its labor resources, and the ways in 
which both income and labor are used. Economical distribution of 
time and money makes possible a higher level of living when incomes 
are static. When the money income falls, the standard of hving may 
be seriously threatened, if not drastically lowered. A shrinkage of 
the moderate income may mean only a lesser degree of comfort, but 
the shrinkage of low incomes may be a matter of health, morale, or 
even of life and death. 

It is at such times, most of all, that the housewife needs Imowledge of 
the foods the body requires and of the foods that furnish the best 
nutritive values for least money. She needs to^ know which foods, 
which household material or services can be substituted for each other, 
and she needs to know which the family can safely do without. 

The broad function of the Bureau of Home Economics, which is to 
assist in maintaining and improving the standards of home life, was 
never more effectivdy served than during these last years of drought 
and unemployment. From every section of the country, from fann 
and ciiy auke, appeals have come for information and advice which 
would enable the home maker to safeguard the health of her family in 
the present times of stress.^ County agents, home-demonstration 
agents, relief workers, and social-welfare organizations of inany kinds 
have asked and received assistance in programs of community service. 
A food guide, in terms of low-cost foods exclusively, was issued for 
housewives and for rehef workers, and this has been supplemented by 
a weekly press release designed to help the housewife to adapt the food 
guide to market conditions and to plan meals and recipes for food 
available within the minimum budget. 

These are current emergency aspects of the practical service of the 
Bureau of Home Economics in maintaining standards of Uving. An 
increasing volume of mail, bringing evidence of appreciation and 
requests for further service of this kmd, shows the tinaeliness of this 
work. Meantime, however, there has been no cessation in the long- 
ra]^e work of the bureau, one division of which has in view the better 
adj^tment of laige-scale production to consumer needs. 

The direction of money expenditure, at all times vital in its effect on 
comfort and health, has come to be increasingly important since the 
home has ceased to be a self-sustaining vmt and has become more and 
more dependent on goods produced outside. With the rapid develop¬ 
ment of modem indust]^, food, clothing, bedding, furnishings of sS\. 
kinds—almost every article of household use and aJinost every kind of 
household service once produced in the home—are now produced 
commercially. The home, itself, so far as commodities are concerned, 
has become more important as a consumer than as a producer. The 
American home is in all probability the laigest consumer's market in 
the world. 

Difficulty of Judging Values 

The consumer, however, is coni^nted with a sta^ering array of 
l^oods from^ which to choose and is too often left wiQiout means of 
judging their quality or adaptability to home needs. The home maker 
has to meet the requirements of her family with expenditures limited 
by the cash income and the usable labor resources of the home. 
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American farms and factories are equipped and organized for laige- 
scale production of goods wMch must be sold in quantity to justify 
production costs. Competition in sales has multiplied variety of 
products, has increased the selling costs, and has launched a system of 
high-powered salesmanship which results in still further confusion of 
values. 

The effect of all this has been to change the emphasis in certain prac¬ 
tical fields of education and in none more than in home economics. 
The greater the distance between the man who makes or grows goods 
for home use and those who use these goods, the greater the need for 
education of the consumer in wise choice of the purchased commodities 
and the more important a study of consumer needs as a guide to pro¬ 
duction markets. 

Such studies are being made by the Bureau of Home Economics in 
several projects now under way. Data on home expenditures showing 
the distribution among food, clothing, housing, health, savings, 
luxuries, etc., are being collected to show consumption trends and 
standards of Jiving. Budgets are being collected to show the lowest 
incomes that permit an adequate standard of living. The food sup¬ 
plies of different population groups m several sections of the coimtry 
are being studied and checked against the nutritive needs of those 
groups. 

Standards for expenditures based upon real needs, and emressed in 
terms of materials to be bought, would not only be a guide to wise 
consumption, but should form the foundation upon which to build a 
stable production program. Volume production req utres a stable rnar- 
ket to keep it going smoothly. Any interruption'of production brings 
unemployment, decreased incomes, lessened buying power, and de¬ 
creased demand. There must be a better fit between consumer de¬ 
mand and goods produced, to provide stable income to purchase those 
goods. A production program guided by home needs, with the fewest 
steps between producer and consumer, will safeguard standards of 
livmg. 

Such a production program must be established on the basis of 
ascertained facts, and it is to supply such facts in terms of consumer 
needs as well as trends of actual consumption, that the Bureau of 
Home Economics investigations in this field are made. Because the 
same set of facts can be used to guide the producer in estimating con¬ 
sumer demands, these studies should have double importance in pro¬ 
moting better standards of living, 

Louise Stanley, Bureau of Home Economics. 


DIVIDING THE FOOD DOLLAR INTO FIVE PARTS HELPS 
TO SAFEGUARD LOW-COST DIET 

For any family, careful planning is necessary to provide &e best 
diet obtamable at eveiw season of the year. This truth applies both 
to the city family which must purchase all of its food and to the rural 
family which produces part of its food and purchases the rest. It 
applies more emphatically to the family of small means anywhere, be¬ 
cause the need of well-balanced meals becomes greater as the available 
food supply grows less. 

The quantities of the different articles of food which are needed wUl 
differ firom family to family, but the kinds of food required are the 
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same. All of the nutritional needs of a family of five, with two adults 
and three children, 'rtU be met by the foods fisted below. This list of 
foods is adjusted to families whose income is small and who can produce 
but little food at home. 

SUGGESTED WEEKLY POOD SUPPLY FOR P41MILY OP FIVE (TWO ADULTS AND THREE 
children) with LOW INCOME 

Flour and cereals (1 pound flour counts as pounds bread.)* 20 to 24 pounds. 


Milk___ 18 to 28 quarts. 

Potatoes or sw'eetpotatoes-12 to 15 pounds. 

Dried beans, i>^s, or nuts_ 1 to 3 pounds. 

Tomatoes or citrus fruits_ 6 pounds. 

Leafy or other green or yellow \egetables- 4 to 5 pounds. 

Other vegetables and fruits-- 10 to 13 pounds. 

Butter___ 1 pound. 

Other fats (including salt pork and bacon)- 2to 3 pounds. 

Sugar, molfiisses, jellies--- 3to 6 pounds. 

Lean meat, poultry, fish_ 5 to 7 pounds. 

Eggs.-.-___ 8 to 12. 


Coffee, tea, cocoa, salt, baking powder, etc., as needed. 

This food supply will furnish the food elements known to be necessary 
for health, normal growth, and development. The amounts of some of 
the foods, however, are not as generous as might be desired, and w’-hen- 
ever possible, the larger quantities of milk, eggs, vegetables, and fruit 
should be used. These foods contain important substances not found in 
sufficient amounts in the other articles of the diet. The larger quantities 
of all other items will be needed if the adults are engaged in hard work, 
and if the children are very active and are growing rapidly. 

The Food Dollar of the City Family 

The cost of this food sup^ will vary, at present retail prices, from 
about $7.50 to $10 a week.. ^he exact cost wul depend upon what vari¬ 
eties of food are chosen within each food group and the quality and 
form in which they are obtained, as well as upon the dealer and the 
services, such as delivery or credit, which may or may not be provided 
by the store at which the goods are bought. 

When all the family’s food is purchased, and at retail prices, expendi¬ 
tures for the various kinds of food wdU be balanced if the food dollar is 
spent approximately as shown in. Figure 210. For a family with chil¬ 
dren this would mean: 

25 cents for milk and cheese. 

20 cents for vegetables and fruit. 

20 cents for fats and sugars. 

20 cents for breadstuffs, cereals, and legumes. 

15 cents for other foods—eggs, lean meats, fish, and accessories, as salt, tea, 
coffee, and baking powder. 

Pood Expenditures of Farm Families 

In most localities the farm family does not purchase all of its food, 
but produces much of it. Many farm families produce all the milk, 
butter, eggs, poultry, and vegetables, most of the fruit, and a large part 
of the lard and lean meat wmch they need. 

These home-grown products may amount to from one-half to four- 
fifths of the money value of the entire food supply. In a recent bureau 
study of2,400 farm families, food purchases were found to be restricted 
mainly to manufactured foods, such as flour, prepared cereal^ sugars, 
cheese, and such, accessories as coffee, tea, salt, or spices. The cash 
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outlay for food was relatively small, and was apportioned very differ¬ 
ently from that of the city family. Each food dollar of these farm 
families was spent approximately as follows: 

Cents 


Vegetables and fruit_ 16 

Fats and sweets_ 25 

Bread, cereal, flour- 35 

Lean meats or fish_ 10 

Accessories_ 15 


To be sure, foods produced at home cost time and energy, and may- 
add somewhat to farm expenses. But this extra effort or expense is 
abundantly repaid by the improvement in the family’s diet which it 
makes possible. 


only families of mod¬ 
erate or large income 
can afford when all of 
the food must be 
bought. Their diet can be better than the low-cost diet suggested 
above, since they can include a larger proportion of milk, butter, vege¬ 
tables and fruits, eggs, and lean meat and poultry. 

Better Diet Possible at Less Cost on Farms 

The following weekly food supply sho-ws the amounts of the different 
foods needed to provide this better diet for a family of five, with two 
adults and three children. Such a diet is within the reach of farm fa¬ 
illes who produce a large share of their food at home and of city families 
with moderate incomes. 


planning carefully for 
raising and preserving 
food at home, farm 
families with low cash 
incomes can enjoy 
throughout the year 
the kind of food which 



SUGGESTED WBEKUT FOOD SUPPLY POE FAMILY OP FIVE (TWO ADULTS AND THEEE 
GHILDKEN) OP COMPOETABLE MEANS 

Flour and cereals (1 pound flour count® as IH pounds bread)— 12 to 15 pounds. 


Milk__ 28 quarts. 

Potatoes or sweetpotatoes_ 10 pounds. 

Dried beans, peas, and nuts__ to 1 pound. 

Tomatoes or citrus fruits_ 6 to 8 pounds. 

Leafy or other green or yellow vegetables_ 6 to 8 pounds. 

Other vegetables and fruits __15 to 25 pounds. 

Butter_ 2 pounds. 

Other fats (including salt pork and bacon)_ 2 to 4 pounds. 

Sugar, molasses, jelUes_ 5 to 7 pounds. 

Lean meat, poultry, and fish_10 to 16 pounds. 

Eggs_ lYi to 2 dozen. 


Coffee, tea, cocoa, salt, baking powder, etc., as needed. 

This generous food supply provides fully for the nutritional needs of 
the family and allows considerable variety. It will yield menus much 
more interesting and appetizing than those of the low-cost dietary, and, 
what is more important, the Iwdy will receive larger quantities of the 
food elements which contribute to a high degree of health and vigor. 

At present retail prices this list of foods may cost the city family from 
$16 to $18 a week. But the farmer with even a low cash income can 



















656 


YEARBOOK OF AGRICULTURE, 1932 

furnish his family with this excellent diet if he raises the right kinds of 
food in the nght amounts, and if the housewife preserves the surplus for 
Winter use. On most farms the acres devoted to home food production 
and the hours devoted to food conservation bring very gratifying returns. 

HazeIi K. Stiebeling, Bureau oj Home Economics. 


MEAT DEMONSTRATIONS INCREASE INTEREST IN SUP¬ 
PLYING HOME NEEDS 

The problem of getting food from producer to consumer economically 
becomes greatly simplified when the producer is also the consumer. 
Specialization in certain branches of agriculture, such as cotton grow¬ 
ing, h^ tended to change many farmers from producers to purchasers 
of their own home meat supplies. Yet, in recent years, meat dem¬ 
onstrations sponsored by extension and other specialists have done 

much to^ acquaint 
farm families with the 
practical possibilities 
of providmg a con¬ 
siderable proportion 
of their home meat 
supplies. 

A typical example 
is a program of meat 
demonstrations begun 
in Texas in the fan of 
1930. The activity 
was inau^ated by 
the Texas Agriculture 
Extension Service in 
cooperation with the 
Federal Bureau of Animal Indust^, working in cooperation with 
county agents and home demonstration agents of the various localities. 
The extension specialists staged demonstrations in killing hogs, cattle, 
and lambs, and preparing meat products from these ammals. 



Figi s8 211 —Hogs slaughtered and dressed on a farm m Lamb 
County, Te\, as a result of a meat demonstration m that com* 
mnmty in the winter of 1930-31 


Demonstrations of Killing, Cutting, and Curing Methods 

Demonstrations in killing hogs, cutting the carcasses, and curii^ and 
otherwise preparing the meat were conducted in 13 counties. These 
meetings were attended largely by the county and home demonstration 
agents of the counties involved and others near by, together with many 
rursd leaders who desired to qualify themselves for conducting or assist¬ 
ing in similar demonstrations in their own localities. Each demonstra¬ 
tion usually lasted a day and a half. 

On the afternoon of the first day instruction was given in proper 
killing methods, from one to three nogs being killed for this purpose. 
On the second day the carcasses were cut up, the meat was put down 
in the cure, lard was rendered, and all by-products, such as sausage, 
scrapple, headcheese, liver paste, and mmcemeat, were prepared by 
the women present, under the direction of a home-industnes specialist. 

Such a pork program has become very popular in many counties of 
State. Twenty-five county agents conducted pork demonstrations 
in their own coimties after attenmug and assisting in a district demon¬ 
stration supervised by the meat specialist. 
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As a result of the pork program carried on in 12 counties around 
Lubbock, Tex., a ham and bacon show was sponsored by the South 
Plains Fair Association and the Lubbock Chamber of Commerce. 
There were 712_ entries of cured and canned meat products, including 
112 hams, 71 pieces of bacon, 47 shoulders, 11 samples of sausage, 91 
containers of lard, and canned products such as roasts, chops, sausage, 
and scrapple. In connection with this meat show, a 4-H club fat-calf 
and pig show was held. The animals were sold at auction at the dose 
of the show, most of them bein^ purchased locally. This combined 
show was of outstanding value in mcreasing interest in farm butchering 
and meat curing. It was also a means of demonstrating what high- 
quality cured meats reaUy were, as well as how they could oe produced. 
Special killing, cutting, and curing demonstrations were hwd during 
the show. 



FiQUBB 212.—Meat products prepaied from 15 hogs on a ranch m Texas Many ranchmen are 
keenly interested in the home preparation of their meat supply 


Beef and Lamb Programs Also Carried On 

As much interest has been shown in the beef and lamb programs as 
in the pork programs, primarily because of the high production of 
cattle and sheep in the State. The beef and lamb demonstrations 
have been conducted in almost the same manner as have the pork 
demonstrations. A variety of beef products—some to be used fresh, 
some canned, some cured, and some dried—^has been advocated. Lamb 
demonstrations have become especially popular, primarily because of 
thegenerallackofknowledgeabouthandtuiglamb. LeaminghowtokiU 
the animal and how to remove the pelt is stimulating lamb consump¬ 
tion, particularly in the important aheep-produdng areas of the State. 

The interest in the meat work, includit^ beef, lamb, ^d pork, was 
evident from the number of people attendii^ the meetings, as many 
as 125 people assemblmg to witn^s the demonstrations in most 
counties. As a result of these activities Texas farmers and ranch 
owners are increasing the production of their home meat supply. 
CE^. 211,212, and 213.) Agricultural agents report that many farm- 
100446“—32-36 
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ers wto previously kept no kogs on their farms now fatten from one 
to five or even more for home use. For many families home-canned 
beef was made available for the first time during the sximmer of 1931. 


Meat Demonstrations Hdd in Cities 

Interest in the meat program has not been confined to the farmers 
and ranchmen of the State. Meat demonstrations have been con¬ 
ducted also in towns and cities. Some were held to acquaint retailers 
with new cutting methods, others to furnish city housewives with 

information on select- 
mg and bujing both 
lamb and beef. A sur¬ 
vey taken in four large 
towns in Texas dining 
the spring of 1931 re¬ 
vealed that the con¬ 
sumption of lamb had 
increased as much as 
one-third after special 
lamb demonstrations 
had been given there. 

Though the interest 
mmeataemonstrations 
in cities is noteworthy, 
the principal aim of the program in Texas has been to encourage a 
better-balanced meat supply for farm and ranch homes. In many 
instances pork had been utilized almost exclusively, and oftentimes the 
supply lasted only a few months. To encourage a more varied and 
adequate diet throughout the year, the present recommendations in¬ 
clude beef and lamb as well as pork, and also other meats such as 
chicken and fish. The needs of a family of five adults appear to be 
well supplied by approximately two hogs weighing about 225 poimds 
each, one beef animal weighing about 650 pounds, and two lambs 
weighic^ approximately 85 pounds each. 

Rot W. Snyder, Bureau oj Animal Industry. 



l*iGt RE 213 —NeiTly strapped and labeled meat prepared for sale 
b> a group of f irmers m the south plains of estezn Te\as 


COTTON IS UTILIZED AS NEW FOUNDATION MATERIAL 
FOR MAKING HOOKED RUGS 

The pro^am of the diviaon of textiles and clothiim of the Bureau 
of Home Economics includes projects that stress effective ways of 
using cotton and wool fabrics. In many cases the studies utilize ma¬ 
terials already available and sug gests ways of using them in the home 
to produce the best results. "V^enever fabrics satisfactory for a par- 
ticul^ purpose are not on the market, new ones are developed if a 
definite use for them is seen. An example of this is the recent develop¬ 
ment of an inexpendve cotton materi^ for the foundation of hooked 
rugs. 

Requests for such material were received from several Southern 
States where making rugs of this kind has become an established home 
industry. Until recently burlap has been used almost univer saEy for 
such foundations but it has not been wholly satisfactory and there was 
a need for a more suitable fabric. The requests were prompted also 
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by a desire to find another use for a home-gro^\n fiber. As a result, 
the Bureau of Agiicultural Economics and the Bureau of Home 
Economics, working cooperatively, set up specifications for experi¬ 
mental fabrics, had them woven and then subjected them to scientific 
and practical tests. 

Modifications were made in the origmal specifications until a satis¬ 
factory fabric was obtained. (Fig. 214.) It is 40 inches wide, the 
same yam is used for 
both the warp and 
the filling, and has 
the same number of 
threads per inch fill- 
ingwise as warpwise 
It has been sized light¬ 
ly and then calen¬ 
dared to hold the 
fuzzy ends close to the 
yam and to make the 
material easier to use. 

The new fabric pos¬ 
sesses all the desirable 
characteristics of the 
best quality burlap 
and in addition is as 
strong in the warp as 
in the filling yams. 

Comparisons With 
Other Materials 

In Table 13 the cot¬ 
ton material is com¬ 
pared with the vari¬ 
ous kinds of burlap 
ordinarily used. ^ The 
cotton is almost iden¬ 
tical in construction 
with the art burlap 
which is the OTade 
found in many high- 
quality commercial 
rug patterns. The 
thread count, weight 
per square yard, and 
thickness are practi¬ 
cally the same, but the tensile strength of the two materials differs con- 
serably.^ The cotton warp shows a strength of 126.4 pounds as com¬ 
pared with 85.6 pounds in the burlap; but the filling yarns of the burlap 
are stronger than those in the cotton. These figures indicate that the 
burlap is unevenly balanced and it seems logical to assume that the 
warp yams would break sooner than the fillmg. This is always a seri¬ 
ous defect in any fabric. Also the jute fiber in the burlap is mown to 
deteriorate rapidly when exposed to inoisture or sunlight, and under or¬ 
dinary conditions of wear to become brittle and lose much of its strength, 
whereas cotton fabrics offer greater resistance to moisture and sun. 
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Table 13 .—Comparison of a new cotton material with the various kinds of burlap 
ordinarily used for hooked-rug foundations 


Fabric 

Weave 

Thread count 
per inch 

Weight 

per 

Tensile skength 
per inch i 

Thick- 

Warp 

Filling 

square 

yard 

Warp 

Fflllng 

ness 

matprif^l ,, , 

plain_ 

Number 

14 

Number 

14 

Oimcea 

13.1 

Pownde 

137 

1 

POUTWte 

133 


ArthiTrlftp ^ ^ . 

_do_ 

12 

12 

11.6 

85.6 

176.2 

.026 

Upholsterers* burlap___ 

_do_ 

13 

13 1 

8.4 

Him 

97.5 

.031 

Burlap bagging. 

—do. 

12 

12 

8.4 

69 0 

56.8 

.036 


i Skip samites 1 inch in width used for tensile skength tests. 


Besides satisfvmg physical requirements, the new material meets 
certain practical demands made of any foundation fabric. ^ It takes a 
design readily, remains taut in the frame during the hooking process 
and carries ^y type of filler that the rug maker wishes to use. The 
weave permits the yams to slij) apart easily to admit the needle and 
spimgs back to hold the loops in place. In order to judge the possi¬ 
bilities of the cotton material and the ease with which it could be 
handled, complete rugs were made using various kinds of fillers. 

Bnss M. ViEMONT, Bureau oj Home Economics. 


FOOD-QUALITY STUDIES ELICIT FACTS THAT SERVE AS 
GUIDE TO PRODUCERS 

‘‘Standards for consumers” and “consumers^ information” are be¬ 
coming familiar terms, and with good reason. It is desirable for the 
consumer to know what contributes to quality or what constitutes a 
standard for every product he is selecting. But standards can not be 
set up arbitrarily. The characteristics of any product, manufactured 
or grown, are determined largely by production conditions as well as 
by variety. For this reason, the b^t way to aid in the present effort 
to increase consumers’ information is to help the producer find out how 
to develop quality characteristics in his product. This is the aim of 
several studies set up in the food utilization section of the Bureau of 
Home Economics. Many times an investigation of this kind must 
be^ with an ^alysis of differences in certain properties that con¬ 
tribute to quahty. * This is a step toward finding out the reason for 
variations, which step in turn leads to recommendations for modifying 
certain characteiistics. In the case of natural food products such as 
rice and potatoes the findings of such studies are of greatest concern 
to the producer because he must apply them for the benefit of the 
consumer. 

Rice Varieties Differ in Cooking Qualities 

Because of differences noted in the cooking qualities of rice, a study 
has been made of eight native-grown rices. These eight varieties com¬ 
prise the major part of domestic rice now on the market for coolriug 
purposes. 

A preliminary study bore out the general observation that rices when 
eooked by the same method differ greatly in wholeness and stickiness 
of the grain. Tests then made showed that different rices required dif- 
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ferent lengths of time for satisfactory cooking. This fact is of signifi¬ 
cance to the producer because it warns him not to mix varieties in 
marketing rice. The native rices studied were ranked by the use of a 
score card, in the order of their desirability for boiling. Some varie¬ 
ties are much better than others for boilei rice, in wmch the aim is 
whole, (hstinct grains. The fact that both the method and the variety 
of rice injduence the cooked product is of interest to home makers. 
The best variety of rice may be rained by being boiled too rapidly or 
for too long a tune, while nee with poor cooking qualities may be so 
handled in cooking as to rive a fairly desirable result. 

Samples of each lot of rice are oeing held in storage, and will be 
studied each year to determine the effect of aging on both quality and 
cooking behavior. ^ 

At the present tune the rice used in commercially canned soup is 
Patna rice, which is imported duty free from India. To be desirable 
for use in canned soup a rice must give a clear liquid, a iBrm, whole 
kernel, and leave little deposit in the bottom of the can. A comparison 
of eight native-grown rices with the imported Patna for use in canned 
soups showed that Rexoro, an American-grown Patna, was the only one 
that approached the Patna in desirability for this purpose. (Fig. 215.) 



The other native rices rank in about the same order for soup as they 
ranked for boiled rice. The fact that the Rexoro does not serve quite 
as well as the Patna would seem to indicate, that variety alone does not 
cause the difference. The cause may be cultural methods^ it may be 
aging, it may be milling. Further study to clear up this pomt is under 
way. 

Potato Production and Storage Methods Affect Cookery 

A study on potatoes has been set up, cooperatively among the 
Bxmeaus of Home Economics, Plant Industry, and Chei^try ^d 
Soils, to determine the relation of such factors as fertilizer ratios, 
breeding, and storage upon the cooking qualities of potatoes. The 
results of cooking tests show that the temperature of storage has a 
marked effect on the quality of potatoes for deep-fat frying and other 
methods of cooking. A low storage temperature increases the amount 
of sugar in the potatoes so tiiat when they are fried they become too 
brown, even when cooked under proper conditions. This is very unde¬ 
sirable in the manufacture of potato chips for market, as well as in pre¬ 
paring them for the home. If potatoes are stored at approximately 
60*^^ ^ey develop the best frying qu^ties. 

Soils and fertilizers, climatic^ conditions, and breeding, as well as 
storage conditions, aU play an important part in the development of 
desirable cooking qualities in potatoes. The determination of these 
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facts is an important toward the development of superior prod¬ 
ucts. Such information is already being used in producmg potatoes 
with special characteristics. The interestmg results of stumes of this 
type on potatoes should be the stimulus for similar projects to find out 
what makes for high quality in other vegetables. 

Meat Tested for Palatability 

Another study which has been under way for several years was set up 
to determine factors which influence the palatability of meat. This 
investigation is a cooperative project among the Bureaus of Home 
Economics, Animal Industry, and Agricultural Economics; 26 State 
agricultural e33)eriment stations; and several other livestock and meat 
agencies. Animals are being produced imder experimental conditions 
for riie purpose of tracing the influence of such factors as breeding, sex, 
a^e, and feed on the meat when it is served. The food utilization sec¬ 
tion cooperates with the States in developing methods of cooking meat, 
cooks samples from experimental animals m preparation for palata- 
bility tests, and assists with the judging. As a part of this study 2,500 
legs of lamb, 1,000 rib cuts of beef, and 600 pork roasts have been 
cooked and tested for palatability.^ The findings of this study are 
pointing the way to methods of obtaining high-quality meat as judged 
byjDalatability tests on the cooked product. 

Thus the steppii^-stone to better consumer information is through 
detailed investigations which are of primary concern to the producer. 
Many facts determined dong the way can be immediatdy applied by 
the home maker. Practical information from the three projects just 
described has come out in the form of popular leaflets, as well as in 
radio talks, press releases, and magazine articles. 

Florancb B. King, Bureau of Home Economics. 

LEISURE OF HOME MAKERS STUDIED FOR LIGHT ON 
STANDARDS OF LIVING 

A family’s standard of living is usually judged by the size of its in¬ 
come and the ways in which it spends ite money. But the amount of 
leisure time which the members of the family enjoy and the ways in 
which they use this leisure are almost equally revealing. 

It is the use of the home maker’s time which tells most about the 
family’s standard of living. For home makers differ more in regard 
to leisure than do the members of any other group in the population. 
They are more often sorely overworked, and more often unduly under¬ 
worked, than are the men of the family or the other women. At one 
extreme is the wage-earning mother who combines a job outside of the 
home with caring for her family. And at the other end of the scale is 
the true *Uady ofleisure,” who has nothing to do but give directions to 
a staff of paid workers. The great mdority of home makers, of course, 
fall well within these two extremes. For them the day’s work consists 
in doing their own housekeeping in their own homes. How much lei¬ 
sure time do these women have, and how do Ihev use it? 

Some light is thrown on this question by a study made by the Bureau 
of Home Economics of the use of time of 1,041 home makers living in 
(parent parts of the country. More than half of these women, 642, 
lived on fazms, and 287 others were rural women livi^ in the open 
coimtry or in villages of less than 2,500 population, 'Hie remaining 
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112 home makers lived in tovms of less than 50,000 population. None 
of these women had full-time jobs outside of the home, and only a small 

S roportion had any paid household help. Each home maker kept a 
etailed record of how she spent her time through the seven days of a 
week which was typical of her household life. 


Tablb 14. —Average daily distribution of time among various activities by 64^ farm 
home makers^ B87 other rural home 7nak€rs, and 112 urban home makers in towns 
of from 2,600 to 50,000 population 























664 


YEARBOOK OF AGRICULTURE, 1932 


of course, by those living in towns. In each of the groups, a few min¬ 
utes a day was given, on the average, to other kinds of work. 

Because of their additional farm tasks, the farm home makers' work¬ 
ing day was considerably longer than that of the town home makers, 
averaging 8% hours as compared with 7K hours. For the other rural 
home makers the average fell at just 8 hours. 

This extra time which the farm nome inakers spent in work accounts, 
of course, for their smaller amount of leisure. They show, to be sure, 
a few minutes less each day for sleep and rest and for other personal 
care, but the time given to personal needs differed surprisingly little for 
the three groups of women. All of them met the standard of 8 hours 
of sleep, with nearly an hour's leeway of additional rest. And all of 
them spent a little more than 2 hours a day in eating meals, dressing, 
and similar personal care. The time which remained out of the 24 
hours of the day was what was left for leisure. 

Is 4 to 5 hours a day a reasonable amoxmt of leisure? Or to put the 
question in more familiar terms, is 7K to 8% hours a day a reasonable 
amount of work? 

At first glance the working days of these home makers seem to con¬ 
form fairly closely to modem standards. But it must be remembered 
that the 8-hour day of industry applies to only a 6 or even a 5 day 
week, while the daily averages for these women cover the full 7 
days of the week, Sunday included. In order to compare these figures 
with the working hours of other types of workers, we must consider 
the working week as a whole. For the farm group this amoimted to 
6lK hoxirs on the average, and for the urban group to 62^ hours, with 
the other rural group intermediate. 

Majority of Farm Women Overworked 

Even these town housewives, therefore, have on the average a 
heavier working week than most industrial workers at the present 
time. And the majority of the farm women are appreciably over¬ 
worked; almost three-fourths of them worked more than 56 hours a 
week, and one-fifth worked over 70 hours. These worls^g hours, more¬ 
over, must be maintamed with little leeway throughout the 52 weeks 
of the year. Unlike most occupations, home maldng does not usually 
include vacations or slack seasons, or even holidays. And the leisure 
which it does allow seldom leaves the home maker free from her job 
for more than a few hours at a time. 

Turning to the ways in which these housewives used their leisure, 
the averages for the three groups are again surprisingly similar. 
About a fourth of the time was spent in reading, and another fourth 
in tal k ing (visiting), playing cards, and similar informal recreation 
with other people. Around three-quarters of an hour a day, on the 
average, or five hours a week, went to attending meetings and classes, 
studymg, going to church, and doing various kinds of church and com¬ 
munity work. Going back and forth in connection with their leisure 
activities occupied approximately half an hour daily; and the remaining 
small amount of time had to suffice for all other kinds of recreation— 
attendii^ movies, concerts, and entertainments, going to teas, dances, 
and siznuar social afifairs, takmg drives, listening to the radio, writing 
to fri e nds^nd myriad other interests. Clearly no one can claim that the 
home makeors included in this study are frivoling away their time. 

Hildegabbs Kneeland, Bureau oj Home Economics. 
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FOOD-COMPOSITION DATA AID RESEARCH WORKERS TO 
INTERPRET FOOD STANDARDS 
The home maker’s problena of planning meals is not onlj* a matter of 
providmg what the famfly likes and can afford, but of providing at the 
same time foods that will furnish nutrients needed in a balanced diet. 
Not many home makers, however, have the time or inclination to 
stud;^ the abstract principles of nutrition. Most of them want to be 
certain that they get enough of the right kinds of foods, without being 
bothered with counting calories or estimating the protein and iron 
content of their diet. It remains for nutrition specialists, therefore, to 
figure out the food requirements for persons of d^erent ages and to 
supply home makers with the necessary information in suoi conven¬ 
ient and familiar terms as bread, meat, fruits, vegetables, and milk, 
which go to inake up the daily menu. 

To do this it is necessary to know the composition of foods. Some 
are good sources of protein, some contain fats and carbohydrates, and 
others are valuable for their mineral content and their vitamins. 
Some contain much water, some are concentrated. Some contain indi¬ 
gestible material which does not count as food. In order to make 
possible the translation of body needs into terms of actual foods, the 
Bureau of Home Economics maintains a semce which coUecte and 
analyzes all available information on composition of foods. This nia- 
teried is put out in the form of circulars made available to nutrition 
workers and teachers, in order that they may have accurate data as a 
basis for instruction on food selection. 

The demand for information of this kind is increasing, judging by the 
inquiries the Bureau of Homo Economics receives. Requests are fre¬ 
quent for data on the composition and fud value of fresh fruits and 
vegetables not included in the usual tables in textbooks. Publications 
already issued contain data on the composition of these^ups of food in 
so far as the protein, carbohydrate,fat, water,and totalashare concerned. 
These tables have been prepared after analyses from hundreds of soures 
have been collected, evaluated, reviewed, and summarized. 

Work on Minerals Less Advanced 

The work on minerals has not progressed so far^ but the collection of 
calcium, phosphorus, and iron determinations in foods has already 
proved hdpful to nutrition workera who are seeking data on the min¬ 
eral content of certain food materials. One of the most urgent needs 
is information about the iron content of foods, because of the impor¬ 
tance of iron in preventing and correcting certain^ types of anemia. 
Mter revicffring the availawe literature for data on iron in food mate¬ 
rials, a list of mods that are especially rich in iron has been pre^iared 
and a chart is being issued for use in classrooms, lectures, and exhibits. 

The results of these studies are made available to the general public 
through popular bxdletins or news releases on foods or food selection. 
il^bUcations of this type usually include some discussion of the nutri¬ 
tive value of particular foods or their place in the <tiet. Such discus¬ 
sion is based upon knowledge of food composition derived from chemical 
and biological studies. When the reader of a department news story 
or a bulletin on food for children is told that Hvot is a very nutritious 
food, or that leafy v^etables should be included in the diet frequently, 
he probably does not realize how much experimental work must be 
done in order to make such a simple dietary recommendation. 

Chablottb Ohatkeld, Bureau of Home Economies. 
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VITAMIN CONTENT OF MANY FOODS MEASURED BY 
TESTS WITH RATS 

Foods may be grouped according to their importance as sources of 
energy, protein, or minerals. By selecting from these different groups 
it is possible to assure a reasonably balanced diet. There is another 
important factor to consider, however, that is. the vitamin content. 
What foods contain the different vitamins? And how much loss of 
vitamin content occurs in the preparation of those foods for use? To 
answer these questions, both for housewife and for dietitian, the nu¬ 
trition laborato]^ of the Bureau of Home Econondcs is carrying on 
extensive investigations. ^ 

Earlier laboratory studies show that animals can not live on a diet of 
chemically pure foods. These studies led to the discovery of vitamins, 
substances present in small amounts m most of the natural foods. It 
is now known that there are at least six of these vitamins and that five 
are essential to the health of human beings. They seem to act as regu¬ 
lators of certain body processes and if any one of them is missing from 

the diet a character¬ 
istic diseased condi¬ 
tion develops. Pel¬ 
lagra, for example, is 
the result of such a 
dietary^ deficiencv. 
This disease may be 
corrected, as well as 
prevented, by includ¬ 
ing in the diet certain 
foods known to con¬ 
tain the pellagra-pre¬ 
ventive factor. 

When a rat is de¬ 
prived of vitamin A it 
soonstopsgrowing and 
after several weeks, 
during which time it 
has become listless, thin, and anemic, the appearance of eye lesions is 
noted. These become progressively worse as time goes on. Sooner or 
later the animal dies, and autopsy reveals the presence of infection not 
apparent from observation of the live ammaf. Pus sacs are foimdin 
the glands of the tongue, mouth, and neck, as well as in the ears. If vi- 
tamm A is added to the diet of such an animal before the disease has 
progressed too far, i. e., before the tissues have beei^ermanently in¬ 
jured, recovery is rapid and apparently complete. (I^, 216 .) 

As soon as the importance of vitamins was discovered, chemists and 
nutritionists began to search out the foods containing them in most 
considerable quantities. Not until recenfly, however, have any of 
these factors been isolated in pure form so that they could be identmed 
chemically. This meant that the usual chemical methods could not be 
used in measuring them and other methods had to be devised for this 
purpose. 

Measuring Vitamin Values 

It had been found that when an animal like the rat is kept on a diet 
that is deficient in one vitamin there is a quantitative relation between 



Figlrb 216.—a. Young rat as he appeared after two montlis on a diet 
lacking vitamin A; B, his brother, after receiving the same diet for 
sit weeks, was then ^ven butter as a source of vitaimn A for two 
weeks. Photographs taken at the same time. 
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the amount of that factor present and the rate of decline of the animal. 
Or convereely, if the animal has been kept on a deficient diet imtU the 
characteristic diseased 
condition has devel¬ 
oped, and then is fed 
a food rich in the miss¬ 
ing vitamin, the rate 
of recovery depends 
upon the amoimt of 
the vitamin in the 
addedfood, (Fig. 217.) 

By describing as a unit 
the amount of a vita¬ 
min that vdll produce 
a given effect in & 

“standardized ” rat, it 
is possible to deter- 
noine the rdative vita¬ 
min values of ^y food 
that the rat will eat. We have such values for vitamin A and vitamin 
C, and a few for vitamin B. Someof those for the more common foods 
are given in Table 15. 



PiouRjc 217.—A, Photograph of a Tonng rat kept for 24 weeks on a 
diet lacking vitamin G; B, same rat sic weeks later durix^ which 
time It was given a diet rich m vitamin G 


Table 15. — Values of vitamins A and C in some common foods 



T'nits per ounce j 

1 j 

Tnits per ounce 

Edible portion 

1 

Vitamin I 
A 1 

1 

Vitamin 

G 

1 Edible portion | 

Vitamin! 

1 

Vitimm 
i c 

Apples _ 

15 

3 

Liver__ _ _ 

2,800 

65 


Bananas__ 

100 

5 

Milk (whole). 

1 

BeanSi string.,._ 

150 

5 

Oranges... 

20 

15 

Cabbt^e.... 

10 

20 

Feas^raw___ 

175 

15 

Carrots.__ 

940 

2 

Peas, canned.... 

175 

10 

Eggplant. 

20 

2 

Potatoes.... 

10 

3 

Egcs. 

560 

0) 

3 

SweetpotatoeSu.i 

85 

3 

Escarole. 

aog 


1,400 

170 

25 

Qn^ies...__ 

2 

’ Tomatoes. 

15 

Lemons.-.1 


16 

Tiimips. 

5 

4 

Lettuce.j 

' 2 

1 





1 Practically none. 


As yet we can not say what are the body requirements for the differ¬ 
ent vitamins. One authority on nutrition says that w adult needs at 
least 4,500 units of vitamin A per 3,000 calories, while another desig¬ 
nates 45 tmits of vitamin C as optimum. By reference to Table 15 it 
is eas^ to see how to calculate what foods to eat to supply the needed 
vitamin A (escarole, liver, spinach, carrots, and eggs head the list), or 
what may be used in place of orange jiuce to sup|uy vitamin C (spin¬ 
ach, cabbage, tomatoes, lemons, fresh peas). 

Information of this land, as rapidly as it can be determined and 
broimht toge&er from all the laboratories now engaged in such re- 
seardies, is oring published in department circulars, news articles, and 
radio tal^. 

Hazel E. Munsbll, Burem of Home Economies. 
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STANDARDS FOR CHILDREN’S CLOTHES STRESS COM¬ 
FORT, SIMPLICITY, AND SELF-HELP 

Expenditures for food can be definitely checked against standaids 
set up in terms of the demands of good nutiition. There is no such 
check or guide for clothing expenoitures. L^nquestionably clothing 
choices have been largely determined by such human qualities as -van- 
ity, personal taste, and prejudice rath^ than comfort and health or 
even artistic design. It is believed that if a more definite relationship 
bet\\een clothmg and health could be sho^n, some progress could be 
made in the establishment of fundamental clothing standards. The 
need for such standards is found in the size and fluctuation in the 
yearly clothing bill and in the seasonal nature of the industry. 

In beginnmg such studies the Bureau of Home Economics disclaims 
any attempts to influence st andards for adult clothing. It seemed pos¬ 
sible, ho\vever, to make a start by a study of children's clothing, es¬ 
pecially from the point of view of comfort, ease of care, and simplicity 
of design, applying the piinciples of modem psychology along with the 
w orking out of certain physical and physiological factors. 

No satisfactory methods for furnishing defimte data on the influence 
of clothing on health have been de^ eloped. Animals can not be used 
in these studies as they can in the study of nutrition. While it is know n 
that the amount ana kind of clothing influence heat regulation and 
probably the resistance to infection, definite facts are difficult to ob¬ 
tain. Tfhe collection of information on kinds and amounts of clothing 
recommended by physicians and nurses in close contact -with children 
showed great diversity of recommendation. A study of the weight of 
clothing worn by children compared with sunilar data collected 10 

E ears earlier gave definite evidence that the weight of clothes W’om 
ad decreased, probably in part as a result of better heating in homes 
and in part as a result of a different point of view on the amount of 
clothing required. 

The development of nursery schools where groups of young children 
are brought together imder sihiilar conditions and under tramed super¬ 
vision, offered an opportunity for studies of the problem. Beginning 
with the evident requirements of comfort and lack of restriction, designs 
for children’sclothmg were worked out, and garments were made and 
tested by observation under normal, active conditions of wear. 

The care of small children who require frequent change of garments, 
brought from the nursery-school attendants the suggestion that de¬ 
signs be developed that make it possible for the children to enter into 
tms necessary activity at an earher age. Interested as nursery-school 
workers are in the mental development of children as well as in their 
physical care, they saw in dressing and undressing an opportunity for 
coordination of mental and physical de\elopment which might well be 
utilized in child training. Based on these suggestions, a number of de¬ 
signs have been prepared and tested, from which definite recommenda¬ 
tions have been made for sun suits, little &rls^ dresses, little boys^ 
clothes, rompers, and outdoor play suits. These, at least, are a be¬ 
ginning toward setting standards which embody comfort, lack of con¬ 
striction, and ease of care, for children's clothes. 

These are to be followed as soon as more definite methods can be 
worked qut^ by studies to show the influence of certain physical 
characteristics of clothing on physiological reactions of the child. 

Louise Stanley, Bureau of Home Economics. 
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LAUNDRY TESTS UNDER SCIENTIFIC CONTROL SHOW 
HOW TO PREVENT DAMAGE 

The average household has a considerable investment in its bed 
linen, table Unen, and other fabrics that must be laundered. There¬ 
fore anything that can reduce or offset the ear and tear of the laun¬ 
dering process is an important home economy. The Bureau of Home 
Economics is conducting a series of tests and studies with different 
sheetings which have been manufactured from kno'v\TX grades of raw 
cotton under supervision of the Bureau of Agricultural Economics. 

An obvious aim in such a project -v^ould be the prevention of scorch. 
It is easy to recognize damage by scorch when the iron has been hot 
enough to cause a stain. There m ay have been just enoi^h heat, how¬ 
ever, to cause a tendering of the fabric which is quite invisible. If this 



Fig'Ubs 218 —Household ironer with which fobncs can be ironed at a known temperature and pressure 


occurs often, the fabric soon wears out. The experimental work thus far 
has developed a method of measuring the degree of scorch, as follows:^ 
Before any fabric is ironed, the manufacturer’s sizing or dressing is 
removed by the use of enzymes and a light washing process. Break- 
ing-strengm tests show that this treatment does not materially 
alter the mechanical properties of the cloth. All sampl^ to be ironed 
are conditioned in a controlled humidi^ room, in which a relative 
humidity of 65 per cent is maintained, xhe moisture content of rep¬ 
resentative samples can then be carefully determined. 

While the fabrics axe being passed through the experimental ironer 
shown in the illustration (fig. 218), the temperature of the heated me¬ 
tallic shoe is obtained by an electrical device, in which the thermo¬ 
couple replaces the ordinary mercury thermometer. The cloth being 
ironed is in contact with the heatea metal under known pressure for 
about two and one-half seconds. The factors of time and pressure are 
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not varying here as in hand ironing, where they depend upon the oper¬ 
ator, Uniform pressure conditions in the ironer can be maintained, 
however, only by careful attention to the contact between the metal 
shoe and the revolving roll. The latter takes the place of the board in 
hand ironing, and must be kept uniformly well padded. 

The material used at present on the experimental ironer consists of 
two layers of re^ar knit cotton padding, two layers of napped, double- 
faced cotton felt, and a muslin cover. In actual service, only muslin 
which has been preshrunk can be used satisfactorily on account of the 
moisture absorption from the fabrics being ironed. The preshrunk 
knit cotton padding offered to the laundry trade would doubtless give 
an additions advantage. 

Scorched Covers Should Be Changed 


The covers need to be changed as soon as they develop even a slight 
indication of scorch. Fabrics ironed on scorched covers are liable to 



acquire yellow stains 
in the presence of 
moisture and the oxi- 
dizedorburned cotton 
material. This is ob¬ 
vious in the yellow col¬ 
oration taken on by 
hot water in which a 
moderately scorched 
cover has been allowed 
to stand for a short 
time. ^ Any padding 
used with such cover¬ 
ing should be well 
aired, as it has usuallv 
acquired anodorwhich 
is soon communicated 
to a fresh cover and to 
the materials that are 


Fiouee 219—Cotton sheeting matenal treated with methylene blue beinST ironed The 

solutum, magmas 50 times A, Scordied material, imsoorched jX* ^ * • 

materi^^ padding of the ironer 

should be unrolled and 

fluffed up frequently to avoid any hard packing often occurring after 
continued service. While the roll should be uniformly firm, it should 
yield somewhat to the different materials that are being laundered. 

In this connection it should be noted that no one fabric will be ab¬ 
solutely uniform throughout in thickness or surface. This becomes 
more evident froin the manner in which scorch effects have appeared on 
the fabric shown in the magnified illustration. (I^. 219.) It will be 
apparent that in the case of a light scorch the fibers on the surface act 
as a protection to the yams underneath. When they constitute the 
only scorched part of the fabric, the breaking strength of the cloth is 
not noticeably changed. This is particularly evident in heavy, thick 
sheetings ironed undfer low pressure at a comparatively high temper¬ 
ature. 


The yams illustrated in Figure 220 were taken from other parts of 
the fabrics shown in Figure 219. In order to make the scorched con¬ 
dition more visible, the fabrics were treated with a solution of methyl¬ 
ene blue dye. The comparative resistance of the unscorched fabric to 
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this treatment may be seen in Figure 219, B. This fact is made use of, 
but with a different procedure, in a quantitative method of estimating 
chemical damage in the ironed cloth. 

The weakening of the fibers taken from a scorched yarn is well illus¬ 
trated in Figure 221. Both the imscorched fiber and the scorched were 
treated with the same chemical solution (Fleming and Thaysen solution) 
The comparative degradation of the scorched fiber is plainly evident 

In this study of ironed fabrics various methods are being used for 
detecting chemical change. The viscosity determination is one of the 
most satisfactory of 
these methods. In this 
test the ironed sample 
is ground and dissolved 
in a cuprammonium 
solution. The time 
rate of flow of this cot¬ 
ton solution in an ac¬ 
curately measured, 
fine tube is then ob¬ 
tained. The more ten¬ 
dered the cloth sample, 
the more rapid will be 
the flow of the solution 
through the tube. 

Color Measurements 

of Surface Changes 

When the mechani¬ 
cal and the chemical 
damage appear very 
slight, color measure¬ 
ments are employed 
to detect certain sur¬ 
face changes. A 
scorched condition is 
indicated by the small¬ 
er amount of violet 
lightreflected from the 
sample. By a modi¬ 
fied spectrophotomet- 
ric method, determinar 
tions of the light re¬ 
flected from the cloth 
are made for definite regions in the red, in the yellow, in the green, 
in the blue, and in the violet. While a deep scorch will obviously 
lessen the total amount of light reflected from a fabric, a faint scorch 
in a sample will be evident mainly from the smaller amount of blue- 
violet light reflected. 

Observations made on the ironer when it is set for a pressure of from 
1 to IK pounds to the square inch, show charges in certain 4-ounce 
sheetings for temperatures as low as 473® F. The surface of the roll 
just before it touches the hot metal is then at a temperature of from 
99® to 104® (slightly warm to the hand). If the roll is allowed to turn 
against the heated surface so that its surface temperature is slightly 
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more tBan doubled, these same sheetings may be affected at a temper¬ 
ature about 45“ lower The first measurement described with the 
cooler roll is doubtless more comparable with hand iromng. It is of 
interest to note heie that under service conditions for a period of time, 



Tzovbs 221 —Cotton fibers treated with Fleming and Thaysen s solution, magnified 640 tunes 
Scorched fiber, B, unsoonfiied fiber 


the washing ]^cedure appears to influence the scorching temperature 
of a fabric Further investigation in this field should yield consider¬ 
able information of practtcal value. 

K. Melvina Downey, Bureau qf Home Economics, 
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In the interests of economy, many tables formerly regularly included in this 
section of the Yearbook are omitted this year and the number of years has been 
reduced for many senes Recent data for the omitted tables are for the most 
pmij available in current pubhcations and can be supphed upon direct request 
For data for earher j ears not co\ ered m this Yearbook, the user is referred to 
past issues 

The statistical section ot this Yearbook brings together what seem from expe- 
nence to be the most important agncultural statStics for the Umted States, 
and for the world so far as the agnculture of this country is concerned Histor¬ 
ical and geographical senes have been given 

For ^eat^ detail on individual commodities than can be shown in the Year¬ 
book, ■Qie Statistical Bulletm senes of the department may be consulted 
For current statistics to supplement Yearbook statistics, the following sources 
should be used: (1) Crops and Markets—monthlv publication of the depart¬ 
ment carrying the latest current statistics on agnculture in the Umted States: 
(2) Foreign Crops and Markets—tissued weekly by the Bureau of Agncultural 
Economics and devoted to current -vvorld statistics of crops, livestock, and mai^ 
kets; (3) foreign commodity ne^s—^pubhshed by the Bureau of Agncultural 
Economics and showing the latest world information on single commodities and 
released as important information is received; (4) market news reports of the 
Bureau of Agncultural Economics—tissued daily, weekly, monthlv, quarterly, or 
at irregular mtervals, at Washington and at the pnncipal markets 

The crop and hvestock reporting service estimates acreage, condition of crop, 
yield per acre, production, and farm pnces of crops, and numbers, production, 
farm pnces, and values of live««tock and ha estock products The orgamzation or 
this work outside of the crop-reporting boaid and the office force in Washington 
consists of 41 State field offices, each with an agncultural statistician in charge 
There is one field office for the New England States, one for Maryland and Dela¬ 
ware, and one for Utah and Nevada 

Acreages for the year 1909 are as reported by the Buieau of the Census, 
acreages in 1919,1924, and 1929 are based upon the census supplemented by State 
enumerations In the intercensal years, from 1910 to 1916, estimated acreages 
were obtamed by applying estimaied percentages of decrease or mcrease to the 
pubhshed acreage in the preceding year The estimates from 1916 to 1918,1920 
to 1923, 1926 to 1928, 1930, and 1931 are based upon acreage changes from 
year to year as shown by a sample of over 2 per cent of the crop acreages 
in each year, supplemented by State enumerations Yields per acre are esti¬ 
mates based upon reports of one or more farmers m each agncultural township 
on the average yield per acre m their localities. For 1929, 1930, and 1931 
these reports have been adjusted to be comparable with yields denved from the 
1929 census For certam crops, yields from 1919 to 1928 have been adjusted to be 
comparable with the census yields of 1919, 1924, and 1929. For these same 
crops, revisions of acreage have been made for the j^nod 1919 to 1928 essentially 
to the acreages reported by the censuses of 1919 and 1929 Production is acre¬ 
age lames yield per acre 

100446^—32-37 
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Estimates of farm stocks, sales, quality, crop condition, and miscellaneous 
information concerning crops are based either upon sample data or upon estimates 
of crop reporters for their localities. 

The term “commercial” is used in connection with certain crop estimates to 
distinguish some part of the total production of a crop. Except for indicating 
that the entire production is not represented in the estimate, “commercial” 
does not have the same meaning in each instance where used. The commercial 
apple estimate, for example, represents that portion of the total apple crop which 
is sold or available for sale for consumption as fresh fruit. That portion of the 
crop which is used for cider, vinegar, canning, evaporating, or other manufac¬ 
ture is not included in the commercial estimate as defined in this case. The 
commercial orange and grapefruit crops in Florida represent the portion shipped 
or to be shipped as differentiated from the portion canned, juiced, sold, or con¬ 
sumed locally, wasted, etc. Until recently, cherry estimates represented the 
commerciAL sales in certain States and included only the quantities shipped to 
market or utilized by canners, cold packers, and other processors. The estimates 
now include the total production in these commercially important States, Esti¬ 
mates of commercial truck-crop production are concerned only with those areas 
CTowing the crops primarily to supply the large consuming markets more or less 
distant from the producing center. Production in home and market gardens, 
intended principally for local sale, is excluded. Similarly with truck crops grown 
for commercial canning or manufacture the estimates include only amounts 
grown for use by canning or packing establishments and exclude amounts canned 
m the home. The truck and canning crop estimates are designed to include the 
total quantity produced on the commercial acreage in the areas concerned, 
whether or not the entire crop finds a market or a use. 

Monthly estimated prices received by producers on the specified dates are 
based upon reports from special price reporters, who are mostly country dealers, 
on the average price paid to farmers and do not relate to any specified grade. 

Farm values of crops as shown are mostly computed by applying the Decem¬ 
ber 1 farm price to the total production. These prices are reported by the crop 
reporters, who are mostly farmers. The average jprice received for the portion 
of the crop sold may be ^eater or less than this price, depending upon the prices 
previous and subsequent to December 1, and the amount of the crop sold at 
the different prices. For commercial truck and canning crops, and for certain 
fruit crops, the prices shown are the estimated seasonad averages of the prices 
received Ly growers at the shipping point, the cost of the container included if 
a customary requirement of delivery. 

Numbers of livestock on farms on January 1, 1920, and 1925, are based upon 
the census enumeration as of that date, supplemented by enumerations by State 
agencies, such as assessors and brand insj^tion boards, and by records of ship¬ 
ments during 1920 and 1925. Numbers on January 1, 1930, give weight in so 
far as feasible to the numbers reported by the census of 1930 which was as of April 
1, with allowance for indicated change between January 1 and April 1. In the 
intercensal years, from 1911 to 1916, the numbers of livestock were obtained by 
methods identical with those used for crop acreages. Estimates from 1917 to 
1919, from 1921 to 1924, from 1926 to 1930, for 1931 and 1932 are based upon 
a sample of over 2 per cent, supplemented by trends derived from assessors' 
enumberations, reports of brand inspection boards, market movements, and 
stockyard receipts. The census bases are not always comparable from one decade 
to another, because of clianges of dates and classifications. 

The average value per head on January 1 is estimated from reports of corre- 
i^ndents relating to livestock in their vicinity. These tend to r^ect inventory 
values as distinguished from the monthly prices which relate to sales. The farm 
value on January 1 is computed by applying the average value per head to the 
number on farms. 

The Federal market news service supplies much of the information on market 
prices and movements. The leased-wire system in use by the service extends 
from the Atlantic to the Pacific and reaches most of the important markets of the 
country. At each of the branch offices commodity specialists gather information 
r^;arding the supply, the demand, and prices for the products on which they 
report. They otwserve the sales actually made on the markets and are constantly 
in touch with the traders, who in many instances give them access to their office 
records in OTder that they may have specific information on which to base their 
reports. Car^lot shipments and market receipts of crops and livestock products 
are reported by officials and agents of railroads, express companies, and boat 
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lines, or compiled from trade publications. At markets where shipments by 
automobile truck have become of increasing importance, receipts by truck are 
reported by dealers and distributors. Data on receipts, slaughter, and shipments 
of livestock are obtained from monthly reports submitted by the public stockyards. 
Data on cold-storage stocks are obtained directly from all important cold-storage 
warehouses, and data on conomercial stocks of grain are reported by boards of 
trade, etc. Leaf-tobacco stocks are reported directly by dealers and manu¬ 
facturers. 

Where a weighting factor is available market prices as shown are weighted 
averages; but in many cases a weighting factor is not available, and the prices 
shown are usually the means of ranges of quotations without reference to quan¬ 
tity. The weighted market prices of grain are based on the number of carload 
sales reported. The weighted average price of hogs at Chicago is based on total 
sales of butcher and packer hogs to slaughterers. 

Prices derived from different sources may not be strictly comparable, although 
for most general ptuposes they are satisfactory. The data as to commercial 
stocks and movements of various commodities are as nearly complete as prac¬ 
ticable and feasible, and are considered fairly representative. 

The statistics of grain grading are based on work done by licensed grain 
inspectors located throughout the United States. 

Statistics of acreage and production in foreign countries are compiled as far as 
possible from official sources and are therefore subject to whatever errors may 
result from shortcomings in the reporting and statistical ser^uces of the various 
countries. Inaccuracies also result from differences in nomenclature and classi¬ 
fication in foreign countries. Except where otherwise stated, pre-war data reier 
to pre-war boundaries. Yields per acre are calculated from acreage and produc¬ 
tion, both rounded to thousand units, and are therefore subject to a greater 
possibility of error when calculated for countries with small acreage. 

The tables of international trade cover substantially the international trade of 
the world. The total imports and the total exports in any one year can not be 
expected to balance, although disa^eements tend to be compensated over a series 
of years. Among the sources of disagreement are: The different periods covered 
by the ^'year'' of various countries; imports received in the year subsequent to 
the year of export; lack of uniformity in classification of goods as among countries; 
different trade practices and varying degrees of failure in recording countries of 
origin and ultimate destinations; different practices in recording reexported goods; 
and different methods of treatmg free ports. The exports given are domestic 
exports and the imports given are imports for consumption whenever it is possible 
to distinguish such imports from general imports, that is, ^'special” or net instead 
of general, (^neral imports are all imports reported. In foreign countries 
“special'^ trade is imports for consumption, or net imports, or imports less 
reexports. In the United States imports for consumption are those entered for 
actual consumption and include withdrawals from warehouse for consumption. 
Special or net figures are used in the international trade tables for the following 
countries: Belgium, Denmark, Egypt, Irish Free State, China, Dutch East 
Indies, Prance, and United Kingdom. In the United States trade tables and 
wherever United States figures are given, they are domestic exports and general 
imports uifiess otherwise specified. While there are some inevitable omissions, 
there may be some duplication because of reshipments which do not appear as 
such in the official reports. In the trade tables, figures for the Unit^ States 
include Alaska, Porto Itico, and Hawaii, but not the Philippine Islands. 
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As an aid to the comprehension and use of these statistics, the following table of 
weights, measures, and conversion factors will bo useful: 


Weights, measures, and conversion factors used in the Department of Agriculture 


Commodity 

Unlti 

Weight 

in 

pounds 

ufftifa seed__ 

Bushel.— 

60 

Aprifvitj! . . 

...do. 

48 

■Rftrlfty , _ . . _ 

...do. 

48 

Beans, drv _ _ 

_..do. 

60 

Buckwheat...... 

...do. 

48 

Clover ^. „ _ _.. - 

...do. 

60 

Cmm, shelled.. 

...do,. 

66 

Com' ear, husked. 

Cotton, ginned__ 

-do. 

Bale. 

70 

nm 

1^600 

7.6 

100 

Cottonseed oil__ 

Gallon.... 

Cranberries__ 

Barrel. 

Flaxseed.... 

Bushel— 

66 

Grapefruit—_ 

■Rnr^. 

2 70 

Hempseed___ 

Bushel—— 

44 

T^ti;iOT1iS __ 

Rnr 

*74 

Milk. 

Gabon.... 

8w6 

OftlM - _ - - - 

Bushel—— 

82 

Oranges (Callfomiai.. 

BftT_ 

*70 

*80 

14 

Oranges (Florida)... 

...do. 

Oriohard gwi-RS, .. . _ 

Bushel.—. 



Commodity 


Commodity 

TJniti 

Peanut oil. 

Potatoes.. 

Gallon..— 

Bushel— 

—do. 

...do. 

Rapcseed. 

Eioe, rough. 

Eicei deemed. 

Rye... 

—do.. 

.—do__. 

Rye flour.. 

Bftirei ., 

Soybean ofl . - - - - - 

Gallon 

Bushel.... 

—do_ ___ 

Spelt..—.... 

l^othyseed. 

Tomatoes.... 

-do- 

Wheats. _ _. 

...do_ 

Whflfv* - 

Barrel_ 

Short ton. 

Almonds, apnoots, aspara- 
pjs, snap beans, beet sugar, 
broomoom, cabbage, cane 
sugar, cottonseed, flgs, 
grapes, bay, plums, prunes, 
raisins, sugar, sugar beets, 

Riigi^r Wftlnnts 



Weight 

in 

pounds 


7.5 
60 
50 
45 
60 
66 

196 

7.6 
40 
45 
66 
60 

196 


2.000 


Equivalents 


.Vlmonds. 

Apples. 

Barley flour. 

Buckwheat floor.. 

Filberts. 

M^t.. 

OatmeeL. 

Do. 

Peanuts. 


Peaches (California) 

Prunes. 

Rye flour—. 

Raisins—. 

Wheat flour_—— 

Walnuts (English).. 


1 pound shelled is equivalent to about 8H pounds unsheiled. 

1 pound dried is equivalent to about 6 pounds of firesh. 

1 barrel (196 pounds) is equivalent to about 9 bushels of barleif. 

1 barrel (196 pounds) is equivalent to about 7 bushels of buckwheat. 
1 pound shelled is equivalent to about 2.22 pounds unshelled. 

1.1 bushel (34 pounds) is equivalent to about 1 bushel of barley. 

1 barrel (196 pounds) is equivalent to about 10^ bushels of oat^. 

18 pounds is equivalent to about 1 bushel of oats. 

1 pound shelled is equivalent to about pounds unsheUed. 

1 pound dried is equlvsdent to about 6H pounds hesh. 

1 pound dried is equivalent to about 2f4 pounds fresh. 

1 barrel (196 pounds) is equivalent to about 6 bushels of rye. 

1 pound is equivalent to ^out 4 pounds of grm>e8. 

1 barrel (196 pounds) is equivalent to about 4.7 bushels of wheat.< 

1 pound shelled Is equiv^ent to about 2.38 pounds unshelled. 


1 Standard bushel used in the United States contains 2.150.12 cubic inches; the gallon. 231 cubic inches 
*Net. 

* Gross. 

* Due to changes in milling processeo, equivalents have varied as follows: 1790-1879. 6; 1880-1908, 4.75; 
Vm-m7,L7; 1918-1919,4.5; 1920,4.6; 1921-1931,4.7. 
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Table 1. —Wheats all: Acreage, production, value, exports, etc.. United States^ 1849^ 

1859, 186e’-19$l 


Year 

Acre¬ 

age 

bar- 

vested 

Aver¬ 

age 

yield 

per 

acre 

Produc¬ 

tion 

Price 

per 

bushel 
re¬ 
ceived 
by 
pro¬ 
ducers 
Dec. 1 

Farm 
value, 
basis 
Dec. 1 
farm 
price 

Spring 

wheat. 

1 

Foreign trade, indudlng flour, 
year beshming July > 

price 

per 

bushel 
at Chi¬ 
cago, 
year 
begin- 
nmg 
Julyi 

Domes¬ 
tic ex¬ 
ports* 

Im¬ 

ports* 

Net exports« 

Total 

Per¬ 
cent¬ 
age of 
pro- 
duo- 
tion 


1,000 


uooo 


1,000 



im 

IfiOO 

1,000 

Par 


acres 

Bush. 

bushels 

Cts. 

dolls. 

Cts. 

Cts. 

bimels 

bushels 

bushels 

cent 




100,486 



66 


7,636 

2,913 

6,701 

6.7 

1f»0 



178,106 



90 

82 

17,213 

74,493 

712.720 

7.8 

1866- 

16,424 

9.9 

152,'000 

162.7 

23^110 

219 

94 

12; 647 

3,093 

10,828 

7.1 

1867_ 

18,322 

11.6 

212,441 

146.2 

306,387 

198 

146 

26,823 

2,014 

24,660 

11.6 

1868. 

18,460 

12.1 

224,087 

887,716 

10&6 

248,033 

134 

123 

29,717 

1,830 

28,314 

12.6 

lasft 











1869- 

19,181 

13.6 

260,147 

76.6 

199,026 

98 

84 

63,901 

1,286 

63,126 

2a4 

1870- 

18,993 

12.4 

236,886 

94.4 

222,767 

116 

84 

62,674 

867 

62,196 

22.1 

1871_ 

19,944 

11.6 i 

230,722 

114.6 

264,076 

124 

109 

88,996 

2,411 

87,687 

16.3 

1872. 

20,868 

12.0 

249,997 

111.4 

278,622 

121 

111 

62,016 

1,841 

60,706 

2a3 

1878. 

22,172 

12.7 ! 

281,256 

106.9 

300,670 

116 

108 

91,610 

2,117 

90,418 

82.1 

1874. 

24,967 

12.3 

308,103 

86.3 

266,881 

96 

98 

72,918 

368 

72;846 

23.6 

1876. 

26,882 

11.1 

292,136 

89.6 

261,397 

106 

86 

74,761 

1,664 

74,608 

26.5 

1876- 

27,627 

ia6 

289,866 

97.0 

280,743 

122 

92 

67,044 

366 

67,148 

19.8 

1877. 

26,278 

13.9 

364,194 

106.7 

386,089 

111 

121 

92,142 

1,391 

92,028 

25.8 

1878. 

82,109 

13.1 

420,122 

77.8 

826,814 j 

90 

96 

150,503 

2,m 

150,263 

36.8 

IflTO 


18,0 

169,188 









1879. 

86,^ 1 

14.1 

mwz 

110.6 

662,884 

110 

99 

181,807 

487 

181,961 

86.4 

1880. 

87,987 1 

13.1 

498,650 

96.1 

474,202 i 

100 

106 

188,303 

212 

188,260 

37.8 

1881. 

87,709 

10.2 

883,280 

119.2 

466,880 

128 

116 

123,371 

867 

123,211 

32.1 

1882. 

87,067 

13.6 

604,186 

88.4 

446,602 

106 

118 

160,118 


160,000 

29.8 

1888_ 

36,466 

11.6 

421,086 

91.1 

383,649 

93 

102 

113,822 

83 

118,892 

27.0 

1884_ 

39,476 

13.0 

612,766 

64.6 

330,862 1 

79| 

83 

186,282 

218 

136,301 

26.4 

1886. 

84^189 

10.4 

367,112 

77.1 

276,820 

81 1 

88 

96,611 

389 

96,669 

27.0 

1886. 

36,806 

12.4 

467,218 

68.7 

314,226 

77 

76 

166,686 

283 

156,760 

84.3 

1887. 

87,642 

12.1 

466,329 1 

68.1 

810,613 

76 

76 

122,616 

606 

122,624 

26.8 

1888. 

87,336 

11.1 

416,868 

92.6 

386,248 ! 

95 

88 

90,944 

136 

91,030 

21.9 

1889. 

8^680 

18.9 

468,871 









1889. 

33,680 

12.9 

434,3^ 

69.6 

801,869 

81 

86 

112,488 

163 

112,507 

26.9 

1890_ 

34,048 

11.1 

378,097 i 

83.3 

316,112 

97 

89 

109,017 

586 

109,054 

28.8 

1891. 

37,826 

11.6 

684,604 

83.4 

487,463 

89 

96 

229,465 

2,463 

228,841 

89.2 

1892. 

39,662 

13.3 

627,987 

62.2 

328,331 

78 

78 

196,068 

968 

196,672 

37.1 

1893. 

37,934 

11.3 

427,668 

63.6 

228,699 

60 

68 

168,498 


167,531 

39.2 

1894_ 

39,426 

13.1 

616,486 

48.9 

252,709 

57 

67 

148,630 

1,439 

147,740 

28.6 


BuFean of Agricultural BcouomiGa. Production figures are estimates of the crop-reporting board; italic 
figures are census returns. 


1 Spring wheat prices compiled as follows: 1849-1870. from Chicago newspapers. Quoted; 1840. spring 
wheat, contract gr^e; 1869, standard spring, contract gr^e; 1866-1870, No. 1 spring, contraCT gr^^; 
1871-1884, annual reports of Chicago Board of Trade, quoted as No. 2 spring, contract 
Bartel's Bed Book, quoted as No, 2 spring; Janua^, 1897-June, 1904, Chicago paily TradeJMetin, 
average of dafly ranges; quotations used; January-October, 1897, No. 3 spring; Novemlw, 1897-Jum, 
1898, No, 3 spring, hard varieties; July. 1898-June, 1904. No. 1 spring; from February. 1897. "free on board” 
was used when available; July, l904r-6eoember, 1918, jBartel's Red Book, average of daily ranf^, qim^ 
as No. 1 northern. Subsequently from the Chioago Daily Trade Bulletin and are averages of the daily 
c a sh price per budiel weighted by car-lot sides. 

a Prices, 1889-1898, are from the Price Current Grain Reporter 1924 Yearbook, p. 4, and are average 
cash prices for years; subsequentiy from the Chicago Daily Trade Bulletin and are averages 

^the daily <^h price per busi^wei^ted by car-lot sales. ^ ^ 

* Compiled from OommerGe and Navigation of the United States, 1849, 1869, 1866-1917; Foreign Com¬ 
merce and Navigation of the United States, 1918; Monthly Sununary of Foreign Commerce of the United 
States, June Issues, 1919-1926: January and June issues, 1927-1931. Wheat ^ur converted to twm^f 
grain on the following basIsTl849, 1869, 1866-1879,1 barrel Is the product of 6bushels of grain; 1880-1908, 
4.76:1909-1917,4.7; 1919-19,4.6; 1920,4.6; 1921-1931,4.7. 

* Include flour milled from imported wheat. 

* Indudes wheat imported for milling in bond and export. 

* Total exports (domestic plus foreign) minus total Imports. 

^ Imports of flour estimated. 






















































678 'YEARBOOK OP AGRICULTURE, 1932 

Table 1.—WTieof, oB; Acreage, prodmUon, value, exports, etc.. United States, 184S, 
1869,1866-1981 —Continued 






Price 


Spring 

wneat, 

price 

per 

bushel 

No. 2 
red 
winter 

Foreign trade, Including flour, 
year beginning July 


Acre- 

Aver¬ 

age 

Produc¬ 

tion 

per 

bushel 

re- 

Farm 

value, 

basis 

wheat, 

price 

per 



Net exports 

Year 

s^e 

har¬ 

vested 

yldd 

per 

acre 

celved 

by 

pro¬ 

ducers 

Dec.l 

Dec. 1 
farm 
price 

at Chi¬ 
cago, 
year 
begin¬ 
ning 
July 

bushel 
at Chi¬ 
cago, 
year 
begin¬ 
ning 
July 

Domes¬ 
tic ex¬ 
ports 

Im¬ 

ports 

Total 

Per¬ 
cent¬ 
age of 
pro¬ 
duc¬ 
tion 




mm 


1,000 



1,000 

IfiOO 

1,000 

Per 


acres 

Bush. 

bushels 

Os. 

dolls. 

Os. 

Cite. 

bushels 

bushels 

bushels 

cent . 

1805. 

40.848 

13.9 

569,456 

50.3 

286,539 

390,346 

61 

62 

130,099 

2,117 

130,345 

229 

1890. 




71.7 

70 

67 

148,767 

1,545 

148,725 

27.3 

1897. 




nil; 

493,683 

91 

86 

221,143 

2,060 

220,965 

36.2 

1898 . 

1899 . 

1809. 



772,163 

^8.584 

58.2 

449,022 

71 

00 

227,240 

1,876 

227,800 

29.4 

636,051 

58.6 

372^982 

70 

B72 

190,772 

320 


3ao 





62.0 

373,678 

76 

76 

220,653 

603 


36.6 




62.6 

493,766 

456,851 

74 

72 

239,212 

121 

239,137 

3a3 

1902. 

49.649^ 


724808 

63.0 

77 

76 

207,835 

124,977 

1,080 


28,7 


E1E3 


663,923 

69.5 

461,439 


88 

229 

124,926 

1&8 

1904. 


12.5 

596,911 

92.4 

651,788 

542,543 

114 


46»319 


43,612 

7.3 

wrnmm 

49.389 

14.7 

726.819 

746 

89 

B88 

101,089 

273 


13.9 

1906. 


15.8 

756,775 

66.2 

501,316 

552,074 

84 

77 

150,597 

602 


19.9 

1907. 

45,116 

14.1 

637,981 

644,656 

683,379 

700,434 

86.5 



166,525 

530 

■ jVJiVl 

26.1 

1908_ 

lono 

45,970 

Urses 

H262 

140 

15.4 

15.8 

92.2 

594,128 

116 

96 

116,873 

476 


18.0 

tEOlM 

98.4 

689,108 

114 

110 

89,173 

845 

88,465 

126 

1910. 

45,681 

13.9 

636,121 

88.3 




71,388 

1,176 

wlilh 

11.0 

»u_ 

49,543 

12.5 

621,338 

87.4 


110 


81,891 

145,159 

3,445 

78,447 

126 

1912. 

48.814 

15.9 

730,267 

7ao 

555,280 

94 


1,304 

143,938 

19.7 

1913. 

mmm 

15.2 

763,380 

79.9 


93 

88 

147,965 

^402 


19.2 

1914. 

53,541 

lao 

891,017 

98.6 


132 



728 

37.6 

1915. 

60,469 

17.0 

1,026,801 

91.9 



118 

246,221 

7,264 


23.4 

1916. 

52.316 

12.2 

836,318 

160.3 


196 

168 


24,960 



1917. 


141 

636,655 

200.8 


227 

225 

m579 

31,215 

11,289 

16.1 

X818_ 

1010 

59,181 

75,099 

75,694 

lao 

16.9 

921,438 

945,408 

967,979 

2042 


234 



tiSiij 

30/0 

1919. 

12.8 

2149 

l2,0Sa056 

276 

1 224 

222,030 

6,511 

216,671 

224 


61,143 

ia6 

833,027 

143.7 


198 


369,318 

57,682 

312,625 

37.6 

1921. 

63,696 

12.8 

814,905 

92.6 

IkSsS] 

186 

125 

282,566 

17,376 

265,590 


1922. 

62,317 

13.9 

887,598 

mi 

122 

114 

224,900 

20,031 

2O5,0f79 

23.6 

1923 . 

1924 . 


13.4 

15.7 

797,394 

ms77 

864428 

92.3 

736,006 

119 

102 

159,880 

28,079 

131,892 


1924. 

62,535 

ia5 

129.9 

1,123,086 

155 

158 



254,695 

29.5 

1926. 

52,367 

12.9 

676,765 

141.6 

958,864 

166 

164 


16,679 

92; 669 

127 

1926_ 

66,359 

148 

831,381 

119.8 


140 

138 

219,160 

13,2U 

205,994 

24.8 

1927_ 

58,784 

149 

878,374 

11L5 

} 979,813 

140 

140 


15,734 

190,678 

2L7 

1928_ 

58,272 

15.7 

914876 

97.0 

887,184 

118 

138 

163,687 

21,442 
12; 956 

142,301 

15.6 

1929_ 

62,671 

lao 

812,573 

103.5 

1 ^^ 

127 

130 

153,245 

140,361 

17.3 

1980. 

193110. 

61,138 

54,949 

140 

1&2 

858,160 

892,271 

60.0 

443 

84 

86 


19,059 

112,496 

13.1 


8 Wei^ted average for 11 months. 
«Wel^ted average for 10 months. 
“Preliminary. 
















































































STATISTICS OF GRAINS 679 

TabijB 2. —Wheats tointer and spring: Acreage sown and harvested^ and prodtiction* 
United Staiest 191Chl9Sl 



Bureau o! Agricultural Economics. Estimates of the crop-reporting board. 


J Prdlminary. 


Table 3. —Winter wheat: Percentage of acreage abandoned, average 1919-1928, 

annual 1927-1931 ^ 



Bureau of Agricultural Economics. Estimates of the crop-reporting board. 

1 For entire season, planting to harvest. Includes winter abandonment, whidi is estimated on Maiy 1 
of each season. 
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TiUBiiB 4 .—WheaL aU: Acreage harvested and prodveiion, by States, axerage 1924- 

1928, annual 1988-1981 


Acreage harvested 


Production 


State and 
division 


Maine_ 

Vermont. 

New York. 

New Jersey. 

Pennsylvania... 

North Atlantic 


8,3601 3,^ 
3, 

12 , 




66,403 71,667 

148,544 166,702 


88,994 

34,334 

606,804 

547,716 

105 

91 

1,885 

1,836 

481 

404 

9,638 

8,745 

591 

603 

9,373 

9,768 

105 

113 

1,826 

1,686 

265 

339 

5,211 

6,160 

34 

53 

723 

800 

26 

49 

1,101 

1,034 

1,607 



28, SOS 




4,275 

4,410 

4,217 

1,180 

1,294 

1,245 

243 

841 

343 

1,830 

1,539 

1,632 

186 

820 

211 

47 

19 

22 

257 

265 

276 

18 

14 

13 

2,271 

2,295 

2,305 

1,027 

1,076 

1,027 

1 780 

633 

692 


11,883 


9,215 189,785 


Bureau of Agricultural Economics. Estimates of the crop<reporting board. 
I Preliminary. 


178,254 177,149 128,785 


812,573 858,160 892,271 
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Table 5.— Wheat, winter: Acreage harvested and production, hy States, average 
19S4-19S8, annual 1998-1931 


Acreage harvested 


New York. 

New Jersey. 
Pennsylvania.. 


North Atlantic 


Ohio. 

Indiana... 

Illinois.-. 

Midblgan. 

Wisconsin. 

Minnesota 

Iowa. 

Missonri.. 


Nebraska. 

Kansas.... 


North Central. 


Delaware.. 

Maryland.. 

Virata. 

wJt Virginia.., 
North Carolina, 


Georgia. 

South Atlantic 

Kentucky. 

Tennessee. 

Alabama. 

Mississippi.. 

Arkansas.._ 

Oklahoma. 

Texas. 


South Central 


Montana.. 
Idaho. 


Wyoming.. 

Colorado.. 

New Mexico.- 

Arizona. 

trtjdi. 

Nevada. 

Washington.... 

Oregon. 

California. 


Western.. 

United States. 


.4\er- 

age, 

1924- 

1928 

1928 

1929 

1,000 

1,000 

1,000 

acres 

acres 

acres 

297 

306 

233 

58 

60 

54 

1,124 

1,101 

976 

3 1.479 

1,467 

1,263 

1,546 

864 

1,554 

1,569 

900 

1,553 

2,054 

1,261 

1,978 

888 

882 

780 

62 

42 

30 

156 

165 

162 

388 

411 

879 

. 1,648 

1,496 

1,522 

104 

105 

75 

. 3,038 

8,492 

3,506 

. 9,782 

10,433 

12,034 

. 21,133 

20,061 

23,673 

101 

102 

106 

514 

530 

606 

661 

678 

657 

132 

122 

104 

439 

444 

353 

69 

64 

52 

100 

04 

48 

3 2,006 

2,029 

1,826 

222 

125 j 

204 

413 

422 

280 

6 

4 1 

2 

5 

3 1 


29 

22 I 

17 

. 3,867 

4,413 

4,676 

- 1,570 

2,016 

2,970 

- 6,112 

7,005 

8,049 

563 

803 

624 

447 

466 

703 

48 

76 

132 

. 1,069 

923 

1,204 

123 

150 

288 

41 

47 

19 

148 

162 

185 

4 

4 

4 

. 1,014 

1,424 

1,161 

751 

837 

926 

645 

780 

633 

. 4,864 

6,061 

5,869 

. 36,585 

36,213 

40,580 




1.490 
185 

3,339 I 52,456 
12,618 185,180 


66,607 52,500 68,643 57,431 

177,361 148,018 166,186 230,742 


326,745 326,258 871,867 | 403,501 


113,401 102,180 


578,673 577,000 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. 
1 Preliminary. 
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Tablb 6 . — Wheat, spring: Acreage harvested and production, by States, average 
IQU-tm, annual im-mi 

SPRING 'WHEAT OTHER THAN DURUM 




Acreage harvested 



Production 


State and divi¬ 
sion 

Aver¬ 

age, 

1924^ 

1928 

1928 

1929 

1930 


Average, 

1924- 

1928 

1928 

1929 

1930 

10311 


uooo 

J,000 

IfiOO 


um 



LOOO 




acres 

acres 

acres 

acres 

acres 

bushels 

bushels 

bushels 

bushels 


Maine. 

5 

4 

2 

2 

2 

114 

80 

46 

44 

44 

Vermont. 

1 

1 

1 

1 

1 

28 

16 

18 

20 

21 

New York. 

9 

10 

9 


10 

168 

173 

136 


185 

Fwmsylvania... 

*7 

7 

11 


11 

^25 

105 

198 

210 

231 

North Atlantic 

20 

22 

23 

28 



874 

898 

444 

481 

Ohio. 

5 

8 

10 

11 

HBHI 


144 


214 

210 

TndfftTifl._ 

6 

10 

15 

15 

15 


140 

285 

285 

m 


148 

302 

116 

121 

99 

2,659 

B,m 


2,686 


Michkan. 

6 

5 


11 

10 

94 

90 

188 

198 



59 

62 

66 

67 

64 


1,364 

14,964 

1,221 

13,909 

mxsm 


Minnesota. 

1,472 

1,082 

1,038 

996 

946 


15,936 


Iowa.. 

34 

41 

47 

45 

48 

544 


776 

742 

768 

Mlnarmrl 

10 

15 

12 

12 

7 

149 

195 

180 

156 

133 

North Dakota,. 

5,942 

5,660 


6,854 

4,318 

68,948 

miSM 

KLIil!2i 

71,967 

21,590 

9,225 

South Dakota... 

1,615 



2; 242 

1,774 

18,187 

19,523 

19,769 


Nebraska. 

185 

180 

194 

188 

126 

2,844 

3,222 

2,813 

2,914 

945 

Tr«i.TI!»W___ 

15 

40 

47 

47 

14 

139 

472 

526 

517 

126 

North CentraL 

9,498 

9,288 

10,182 


7,431 


124,216 

104,622 

123,029 

49,545 

Montana_ 

■m 

8,443 

3,766 




65,417 

KAUJ 

28,708 

mm 

Idaho. 

578 

704 

591 

514 

386 

15,327 

MGS 

1A775 

18.878 

7,527 

Wyoming. 

Colorado_ 

145 

168 


182 

82 

2,555 

2,612 


697 


416 

385 


176 


7,488 




New Mexico.... 

34 

86 

82 

80 

27 

S37 

554 

518 



Utah_ 

86 

95 


82 

68 

2,550 

3,185 

2,344 

2,624 


Nftvadft 

12 

14 

10 

11 


325 

378 




Washington_ 

msM 

847 

1,144 

1,430 


18,617 


15,673 


RKtt 

Oregon. 

243 

190 

149 

194 


4,328 



4,462 


Western. 

5,520 

8*913 

6,816 

6^262 

8,616 


114,822 

75,834 


36,385 

United States. 

15,038 

15,223 

16,520 

16,884 

11,071 

213,649 

238,912 

18a854 

198,601 

86,411 


DURUM WHEAT 



213 

3,821 

966 

40 

335 

5,150 

1,322 

29 

221 

3,860 

1,470 

30 

203 

3,042 

1,470 

30 

126 

1,886 

837 

20 


5,360 

77,250 

14,145 

536 

3,160 

37,345 

13,965 

240 

3,350 

36,504 

17,640 

225 

1,764 

11,127 

5^440 

64 

4StatiH__ _ _ 

5,040 

6,836 

5,571 

4,745 

2,869^ 68,879 

97,291 



18,395 



Btireau of Agrlcoltuial Ecooomlcs. Esttmates of the crop-reportlns board. 

1 Prdixnlnary. 

> 3-year average. 
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Tablej 7.— Wheat: Yield 'per acre and estimated price per bushel December 1, by 
States 9 averages, and annual 1926-19$ 1 
ALL WHEAT, mCLUDINQ DURUM 


Yield per acre 


Estiznated price per bushel, Dec. 1 



Bureau of Agtioultuna Economics. Estimates of the crop-reporting board. 
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8.—W7/ea/: Acreage^ yield yer acre, and prodvction in specified countrieSf average 1R21-B2 to 192fi-26y annual 1998-29 to 1931-32 
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1 a-sSs^ i 

a , -WSsj 

§1 ! !gg§ii§§§iil§i3§§§§ii§§i 

t 1 

I t 


s^SSJS 

SKi= 

8Q,0(]0 

2,128 

171 

1,002 

720 

21,460 

10,216 

6,055 

13,236 

442 

231,110 

146,700 

13,817 

210,071 

3,601 

130,217 

12,008 

60,606 

84^339 

80^326 

12,048 

67,317 

130,771 

82,321 

11,327 

4,062 

1,635 

’ 1 

! ^ 

1 

1 

1 

i 

^,S2§ggS5 

47,461 

2,165 

142 

I, 184 
760 

19,011 

11,772 

6,467 

13,226 

276 

337,262 

164,246 

10,814 

260,125 

4,372 

123,062 

II, 569 

62,902 

74,985 

94^099 

11,434 

33,195 

99,763 

65,862 

9,320 

2,336 

1,260 

1 

T-J 

s^aisa 

47,264 

2,316 

183 

1,186 

798 

18,331 

12.214 

7,836 

17.215 

713 

281,285 

122,640 

7,646 

228,698 

4,474 

141,693 

12,917 

52,861 

99,211 

103,294 

13,086 

40,163 

116,644 

69,219 

6,327 

2,499 

1,037 

||■®i 

a-3i§i§ 

1 i§§s§igiligi§§IS§si§3il§i§§ 

1 

1 

I 

1 

§ 

,2<ON^ 1 

^ i 

1 ooo « ia»t»eoooiot«<DO«d4kotoo>o^cocQ icoooo'^eoko 

I 1 1 ! 

Yield per acre 

i 


1 i>r^e9<idioc«ooe«t^»oe4eotDa»«o«ooor-<mc4r><eoc«*ot'-<N 

o 43 <-<ooo'«4 

1 

s 1 

j t<.tO«OOOOf^eOOOr-<iHeO>OTHi-IOTH<^C«e9Me<«U3t«t«>Hf-4>4« 

I 

^gl^odod 

;si 

1 OkO»CDCO»OtokO«De«COfr<>«0OOCD><«4MT-ICDOb«-IOO*OfD«}tHC«OO 

j iii^§sii3gsJ^?i^dd»*s5iis^S588s3"*‘s;;Ss5S:^s5 

B4 

,SScDOOOC4 

1 

1 c*tooeo<D«H<i«(Qa»ototDeQe«akcot^coooaa<x>>r4t«io«»oci 

SS‘dSgSgdSS8S5!Ej53^S;g’J5dS8'dd“*d5}^!5dd 

j 

{ 

1 

I 

g 

ssSil ' 
Sls*s-” ; 

§S“aa||g|a||sgsi||§| i|i||§s 

j 

1 

s 

isiiis 

'^eS«5 

|a*»as||§3S||§s§g§|S|S§g||g8 

rH* ^^**^1-? V f-T'^wS'T-red't^'df 

i 

1 

|3-asg|S|a|||gsi§gfsg||||sa 

^ cfed'uff-Tofcd'eo 

i 

sgSgiS 

|S“aas|s|a|g||s|3g2g|s|g|gg 

to 1 sgiSis 

1,746 

67 

6 

34 

27 

362 

202 

147 

839 

23 

18,607 

10,467 

1,078 

11,687 

112 

8,013 

466 

1,626 

3,345 

3,963 

1,075 

2; 380 

7,068 

2,967 

214 

89 

47 

1 

HOK1HBRN HKUIRPHKUR 

North America; 

Canada. 

United States. 

Mexico. 

Guatemala. 

Europe: 

United Kingdom— 

England and Wales.. 

Scotland. 

Northern Ireland.. 

Irish Free State . 

Norway. 

Sweden.. 

Denmark. 

Netherlands. 

BBlghiTn^,,,,., .. _ - _ 

Luxemburg.. 

France.. 

Spain. 

Portugal. 

Italy. 

Switzerland. 

Germany. 

Austria. 

Czechoslovakia. 

Himcarv _ __ _ 

Yugoslavia. 

Greece. 

Bulgaria.. 

Riimimia _ 

Poland - __ 

Lithuania.. 

Latvia. 

Estonia. 
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YEARBOOK OF AGRICULTURE, 1932 
Table 9. — Wheat: World prodnctionj 1890-91 to 1931-S9 


Crop year 


1891-^... 

1802-93... 

1893-94... 

1894r95... 

1895- 96— 

1896- 07— 

1897- 93— 

1898- 99— 

1899- 1900- 

1900- 01— 

1901- O2-, 

1902- 03... 

1903- 04... 

1904- 05... 

1905- 08... 
1908-07... 

1907- 08... 

1908- 09... 

1909- 10... 

1910- 11... 

1911- 12... 

1912- 13... 

1913- 14... 

1914- 15... 

1915- 16.- 

1916- 17... 

1917- 18... 

1918- 19... 

1919- 20... 

1920- 21... 

1921- 22— 

1922- 23— 

1923- 24--. 

1924- 26... 

1925- 26... 

1926- 27... 

1927- 28— 

1928- 29... 

1929- 30 

1930- 31 

1931- 32 



Miltion Million 
bushels bushels 
1,878 1,802 

1,989 1,904 

2,053 1,938 

2,076 1,936 

2,128 2,018 
2,126 2,039 

2,057 1,986 

1,893 1,790 

2,552 2,374 

2,319 2,150 

2,210 2,064 

2,472 2,357 

2,510 2,368 

2,651 2^412 

2,478 2,238 

2,673 2,441 

2,950 2,694 

2,619 2,344 

2,544 2,283 

2,819 2,554 

2,777 2,495 

3,043 2,758 

3,093 2,770 

3,098 2,853 

2,834 2,601 

3.497 3,102 

2,734 2^457 

2,574 2,178 

2,911 2,608 

2.821 2,517 

2,948 2; 595 

3,173 2,791 

3,223 2,865 

3,557 8,124 

3,150 2,739 

3,388 3,020 

3.498 3,043 

3,675 3,202 

3,999 3,419 

3,562 3,194 

8.821 3,317 

3,749 3,297 



Biiraaa of Agricultural Economics. Both acreage and production figures refer to the year of harvest. 
Haivests of the Northern Hemisphere countries are combined with those of the Southern Hemisphere 
whi^ immediately follow; thus for 1930-31 the crop harvested in tiie Northern Hemisphere countries in 
1930 is combmed with the Southern Hemisphere harvest which begins late in 1930 and ends early in 1931. 

* Total Ru s s ian Empire exd^veof ^ 10 Pro'^ces of Russian Poland and the Province of 

Batum in Transcaucama. 

^ Ezdnsive of Russian Poland, Lithuania, parts of present Latvia and Ukraine, and 2 Provinces of Trans- 

A Beghming with this date estimated moduotlon is within present boundaries of the Union of Socialist 
exdt^g Turkestan, Transcaucasia, and the Par East, which regions In 1924 produced 
51,706,000 oushds. and in 1925,58,000.000 bushels. 

* Beginning with this date producnon te within postwar boundaries and therefore not comparable with 
earlier years. 

* Prellinlnary. 


















































































Bureau of Agricultural Economics. 

Table 11. — Wheoi, all: Receipts inspected, hy marh^, 19£2-2S to 19S0-S1 

Year beginning July 


I 1922>23 1923-24 1924-26 1926-26 1926-27 1927-28 192^29 1929-30 1630-31 



213^716 266^192 201,036 308,883 | 260,728 


677,724 792,216 



368,688 346,672 


805,304 


Bureau of Agricultural Economics. Compiled from reports of licensed inspectors through district offices 
of Federal grain inspection. The quantity loaded per oar varies, but car-lot receipts have been converted 
to bushels by using a factor of 1,^ bushels to a car. 

TabiiH 12. — Wheat: Receipts inspected, all inspection points, United States, by 
months, 1917-18 to 19S0-S1 


Oct. 

Nov. 

UOOO 

bu^eU 

i/m 

bushels 
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TabIiE 13.— Wheal: Receipts inspected, aU inspection points, by dosses, and 
grades, 1928-37 to 1930-31 


GrCMie 


Class, and year beginning 
July 








No. 1 

No. 2 

No. 3 



Sample 

X otai 

Hard red spring: 

UOOObuih, 

t ,000 bush. 

1,000 bush. 

1,000 bush. 

IfiOObush. 

1,000 bush 

1,000 bush. 

1p»W.97 __ 

61,160 

106,285 

2S,373 

{<,839 

23,823 

17,677 

4,114 

ia706 

13a 858 

1927-28- . 

41.268 

ia763 

a2oo 

11,989 

241,294 

1928-20. 

110,602 

36,986 

22,562 

a 462 


40,812 

224,049 

1929-30. . 

76,072 

24,489 

ia376 

2,769 

980 


12a 278 

1930^1. 

Durum: 

1928-27. 

76,942 

26,971 

27,161 

9,455 

2,547 

932 

14a 008 

2,405 

10,548 

a648 

7,764 

6,687 



3a063 

1927-28-. 

11,331 

81,170 

9,692 

2,147 


62,321 

1928-29-. 

5,248 

4,340 

33,789 

14,652 


a 478 


7a 844 

1929-30. 

2a 261 

4,206 

1,894 


880 

32; 839 

1980-31. 

7,496 

28^660 

a062 

1,464 

509 

307 

42,498 

Hard red winter. 



ia084 



1926-27. 

201,893 

145,602 

81,067 

7,821 

ia978 

407,445 

1927-28-. 

100,264 

128,475 

41,434 

19,331 
2a 330 

11,127 

14,604 

3ia2g5 

1928-29-. 

141,045 

168^205 

69,541 

iaoi4 

lasse 

442,871 

1929-30- - 

90,115 

202,095 

lia726 

34,014 

11,495 

ia686 

ia022 

470.467 

103(U^1 

209,130 

17a 336 

4a 361 

19,505 

7,003 

461,921 

Soft; red winter. 

1926-27. 

35,810 

4a 147 

11,656 

7,903 

2,881 

a oil 

104,408 

1927-28. 

10,563 

25,795 

ia659 

7,416 

7,942 

2,306 

3,371 

63,635 

1928-29.. 

8,317 

15^856 

1,664 

3,967 

42,134 

1929-30-. 

4,933 

25,803 

19,668 

4,107 

970 

1,709 

67,190 

1930^L. 

35,847 

12,637 

2,427 

610 

392 

395 

5a 308 

‘White: 







1926-27. 

1(1981 

25,696 

a 215 

1.999 

423 

659 

47,973 

1927-28-. 

17,822 

17,412 

2^819 

a733 

ao72 

1,870 

a 492 

6a 308 

1928-29-. 

‘ 19,438 

2,791 

650 

228 

322 

4a 841 

1929-30L.. 

13,098 

2^785 

8,667 

481 

131 

340 

4a 508 

193(«1. 

Mixed: 

1926-27. 

11,786 

2a 113 

a 122 

568 

130 

207 

4a 926 


aa626 

laoii 

7,840 

2; 697 

a022 

6a 473 

1927-28--. 

14,9017 

22; 624 

ia042 

6,570 

2;453 

ao97 

6a 598 

1928-29 .- 

14,160 

23,338 

laiii 

a895 

6,621 

4,533 

6ai48 

1929-30u_ 

11,187 

2a 687 

11,454 

a 914 

2; 076 

1,927 

51,245 

193(M1- 

22^092 

23,689 

a540 

4,582 

1,790 

1,050 

61,643 

Total: 






1926-27-. 

318^126 

2n,992 

91,820 

52; 767 

ia231 

99,779 

79a 316 

1927-28. _ 

261,072 

28a 722 
297,612 

12a 828 

ea245 

2a 602 

3a 077 

79a 446 

1928-29-. 

296,774 

130,073 

59,930 

3a 520 

71,978 

89a 887 
77a 527 

1929-30-_ 

208,745 

8iai20 

16a097 

47,169 

laoio 

2a 486 

1980-31. 

383,298 

287,306 

92,673 

3a 184 

15,954 

a894 

i 

80a304 


Bnmti of Agricizltiind Economice. Compiled from repmts lioensed inspectors through district 
offices of Eederai ^crain in^teetioiL 8ee 1927 Yearbook, p. 752, for data for earlier years. The quantity 
loaded per car varies, but car-lot receipts have been converted to bushels by using a factor of 1,300 hush^ 
to a car. 


Table 14.— Wheat: Visible supply in the United StaJtes^^ 19SSSS to IQStSt 
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Table 16.— Wheat: Commercial stacks %n store^ 1926-27 to 1931-S2 
DOMESTIC 'VV'HEAT IN UNITED STATES! 


Crop year 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1926-27 







1927-28- 

192&-29. 

1929-80- 

IflSMl- 

1931-82. 

21,052 

38,587 

90,442 

109,327 

203,491 

33,677 

52,421 

136,423 

161,897 

235,727 

62,0^ 

93,870 

186,847 

201,310 

261,742 

78,811 

116,460 

198,211 

223,826 

266,327 

89,684 

189,493 

202.461 

211,381 

244,043 

91,589 

140,172 

189,026 

206,618 

236,616 


um , 

lmheli\ 

66,340 

88,381 

1144,351 

185,161 

199,649 


1,000 I 1,000 , 

btishels'buihem 


Feb, I Mar. Apr. May ^ June 


79,152 


202,604 


, 126,877 

168^346160,674 


208*651 


1,000 , 
bushels] 
49, Old 
68,791 


I 


1,000 
bushels t 
37,667 

.61,957 _ 

124,766113,892 96,059 
153,122125,470120,303 
214,242 20B,490'209,110 


1,000 

{bushels 

27,833 

48,286 


UNITED STATES WHEAT IN CANADA 


1926- 27.. 

1927- 28.. 

1928- 29.. 

1929- 80.. 
1980-81-. 
1931-^.. 















1,067 

3,933 

7,328 

8,546 

4,819 

649 

2,285 

8,930 

7,517 

4,802 

437j 

1,680' 

2,139' 

6,613 

4,951 

378 746 

977 863 

1,686 1,738 
5,860 5,^1 
4,891 5,897 






1,344 

2,314 

4,865 

4,859 

7,851 


CANADIAN WHEAT IN UNITED STATES* 


1926- 27.. 

1927- 28-. 


1929^0... 

1930- 31,., 

1931- 82-,. 













KKli ufe j 
■•fwf 


23,394 

35,764 

46,717 

38,837 

82,266 


li500 

28,703 

38^827 

35,517 

26,954 


9,532 

19,260 

82,851 

31,516 

18,085 


6,650 

11,848 


10,724 
6,697 
28,772 
. ,17,687 

13,990^ 2,766 


16,749 

11,549 

25,538 

14,372 

5,026 


Bureau of Agricultural Economics. Compiled from weekly lepoits to the grain, hay, and feed market 
news service. Data are for stocks on the Saturday nearest the 1st day of the month. 

1 Includes wheat in store in public and private devators in 42 important markets and also the wheat 
afloat in vessels or barges in the harbors of lake and seaboard ports. Wheat in transit either by tail or 
water, mill stocks, or small private stocks of wheat intended only for local purposes, not included. 

* Includes wheat stored at lake and seaboard ports, exclusive of wheat m transit on lakes and canals. 


Table 16.— Wheat: Production and farm dispomiion, price per bushel, farm 
value, gross income, and cash income, United States, 19fB4-19$0 


Year 

Produc¬ 

tion 

Usedfor 

seed 

Fed to 
live¬ 
stock 

Loss, 

waste* 

and 

shrink¬ 

age 

Ground 
at mills 
for 
home 
use or 
ex¬ 
changed 
fbr flour 

Sold or 
fbrsale 

Farm 

price,! 

per 

bushel 

Farm 

v^ue 

Gross 

Income 

Cash 

income 

1934_ 

1,000 
bushels 
86i428 
676,765 
831,381 
878,374 
914,876 
809,176 
850; 965 

1,000 
bushels 
80; 635 
78>805 
84,062 
00; 383 



um 

bushels 

9*965 

9,935 

10,185 

laoso 

A425 

9,215 

1,000 

bushels 

717,076 

Dollars 

1.26 

1,000 

dollars 

1,083*009 

um 

dollars 

907,460 

HI 

1925_ 

6,729 

6,667 

6,667 

6,566 

553,287 

1.43 

971^141 

807,709 

868,977 

792,141 

192B___ _ 


694,460 

1.22 

1,014,420 

845,687 

1927. 

729,168 

1.18 

1,045,858 

876,891 

863,597 

1928_ 

83,582 

762,980 

.99 

914,906 

764^800 

75il2l 

1929_ _ 

82,384 

77,198 

56,429 

156,972 

6,524 

655,624 

1.05 

349,541 

696,207 

685,328 


7,262 

9,860 

509,683 

.66 

566,231 

401,441 

393.224 






Bureau of Agricultural Economics. Estimate prepared April, 1931; not revised to December, 1931, 
revised estimates of production. 

1 Based on monthly prices weighted by estimated monthly marketing by States which diffor from 
weighted prices in Table 21, in which production weights are used, 
ifi^immary. 

100446^—32-^38 
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Table 17. — Wheaty induding flour: Supply, distribution, and disappearance in 
continental United States, averages 1899-1900 to 1923-26, annual 1927-28 to 
1931-32 


Year beginning July 


Aver- 

Ave^ 

Aver- 

Avei^ 






age 

1899- 

age 

1909-10 

age 

1914-16 

age 

1921-22 

1927-28 

1928-29 

1929-80 

1930-31 

1931-82 

1900 to 

to 

to 

to 






1908^ 

191S-14 

1920-21 

192&-26 








Bureau of Agrlcolioral Economics. Compiled as follows: 

»Based on zeturas to the bureau from crop reporters. 

* Biadstreet's visible supply 1899-lflOO to 1925-26. Bureau of Agricultural Economics, 1927-28 

> Buzeau of the Census figures raised to represent all merchant mills. 

« From Chicago Daily Trade Bulletm. 

* From reports of Foreign and Domestic Commerce of the United States. 

J Amount of seed used per acre from returns to the bureau from inquiries sent to crop reporters, 

»For individual items see above. 

* Bureau of the Census. 
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TABiiE 18.— Wheat: ProducUon, 19SS-S4. to 19S1-S2, acporta, and weighted aver¬ 
age price per bushel of representative grades by classes, 198S-2\ to 1930-31 


Year beginning July 


Hard red 
spimg 


Bstiznated production ^ 


Flour as Other 
wheat wheat 


1,000 1,000 1,000 ijm 

bushels bushels bushels bushels 
' ' «7»7,394 

864,428 



Bureau of Agricultural Boonomios. Estimated production by classes based on questionnaire surveys of 
local authorities; supplemented by Judgment of cereal specialists. Inspections of United States wheat for 
e^ort data furnish^ monthly by Federal grain supervision officers at the export markets. Inspections 
are made at the ports of export. Export figo^ firom reports of the Bureau of Foreign and Domestic Oom- 
meroe. 

1 Production estimates are based on the estimate of percentage classification by States as reported for 
1926-21,1928-24, and 1924r25; the percentages for 1921-22 and 1922-23 were inter^ted from the 1926<21 
and 19^24 percentages* The estimated production for 1930-31 and 1931-32 Ss subject to revision. 

* TTOte wheat in we Paciflo Northwest region consists of both spring and winter wheat; no attempt 
has been made to classify this wheat as other than white wheat, part of v^oh is spring and part winter. 

s Mixed wheats exported from Atlantic coast ports are estimated as approximately 70 pw cent durum 
and the remamder as haM red spring; that exported from Gulf ports as approxiiDateiy half and half hard 
and soft winter; and that exportedfrom Pacific coast ports as approximatdy 90 per cent white and the 
remainder as hard and soft red wmter wheats. ^ ^ 

4 Desig^tions by classes Indude edl inspections for export. Flour as wheat is as reported by customs 
offices, ^Otoer wheat** comprises total cmmestio exports as i^rted by customs offices mmus inac¬ 
tions for export** and consists principally of exports through Canada from customs districts of Buffalo, 
Chicago, Duhith-Supexior, Ohio, ana Wisconsin. 

«The representative grades and markets selected are No. 1 Dark Northern Spring, Minn^pohs; No. 2 
amber durum, Minneapolis; No. 2 hard winter, iCansas City; and No. 2 red winter, St. Louis. 
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Table 19 .—Wheat including flour, in terms of grain: International trade, average 
1925-26 to 1929-30, annual 1927-28 to 1930-31 



Year beginning July 


l92ty-29 

102^ 

1930-311 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 


PRINaP4L EXPOBT- 

ZNQ COX727TBIES 1,000 
buthels 

Canada._-_— 307,640 

United States.170,077 

Argentina.169,377 

Australia-. 83,268 

Hungary.. 23,639 

Russia.*20,819 

Yugofdavia. 10,822 

British India. 10,080 

Rumania... 6,628 

Algeria. 6,162 

Tunis. 8,618 

Bulgaria. 1,869 

Ch& . 926 


Total.803,124 30,385 1814^643 


PRINCIPAL mPOET- 
INQ COUKTRIES 

United Kingdom.... 

Germany. 

Italy. 

Fiance. 

Belgium.. 

Bmil. 

Netherlands. 

China 

Japan. 

Greece. 

CzechoriovoAia_ 

Irish Free State_ 

Switzerland. 

Austria. 

Egypt. 

Denmark......__ 

Sweden. 

Norway... 

Union of South 
A fi ri c a...— 

Cuba. 

Finland. 

Spain. 

Poland. 

Syria and Lciianon 

Latvia*. 

New Zealand-. 

Indo-China*. 

Estonia. 


Total. 46,869 739,672 



Bureau of Agricultural Economics, official sources except where otherwise noted. 

* Preliminary. 

* 3-year average. 

1 4-year average. 

* Monthly Crop Report and Agricultural Statistics. 

*1 year only. 

* Calendar year. 
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Table 20.— all: Ebtimated average price per bushel received by producerst 
United States, 1922-23 to 1931-82 


Crop year 

July 

15 

Aug. 

15 

Sept. 

15 


eta. 

Cts, 

aa. 

1922-23_ 

99.8 

92.6 

89.2 

1923-24_ 

89.6 

86.4 

91.0 

1924-25. 


11&8 

1142 

1925-26_ 


isa4 

1444 

1926-27_ 

127.7 

125.1 

117.7 

1927-28. 

127.3 

123.5 


1928-29. 

118 1 

95.2 

944 

1920-30. 


iia7 

112.1 

1930-31. 

70 e 

l«lr 

mm 

1931-32. 

36.3 

35.4 

35.7 


Oct. Nov. Dec, 
15 15 15 


Ch, . Ct8, 
9A1 99.4 
94.a 9 
129.7^ 133.6 
136.4^ 148.8 
121.4^ 123.6 
113.7 111.4 
98.7 97.1 
111 si 103 4 
65.61 60.0 
36.1 sas 



Jan..Peb.lMy.iApr. Mar 


16 


15 




Cut, 
1044 
98.0 
169.8 
155.5 ; 
122 8 ; 
116 2 : 
104 2 : 
101 3 
58 7 


C^. 1 C^o, 
1U8 4 1X2 
95 8 9h 8 
14a5 149.1 
142 2 142.1 
117.2 123.2 
.129.2 1443 
99.8 90.1 
93 4 87.5 
59.2 39.9 


C'4 

loas 

98.5 
152.7 
138.0 
mi 
132.0 
86 8 
87.9 
51.9, 


Cfs, 

98.0 

92.4 

127.8 
145 9 

123.8 

ms 

loai 

mi 

66.4 


I 


Bnreaa of Agricultoral Economics. Based on retnms from special price reporters. Monthly prices, 
by States, weighted by production to obtain a price for the United States; yearly price obtained by wei^t- 
ing monthly prices by monthly marketings. Mean of prices reported on 1st of month and I'^t of succeeding 
month, July, 1922~December, 1928. 


Table 21. — Wheat: Weighted average priced per bushel of reported cash sales at 
Minneapolis and St Louis, 1922-23 to 1931-82 


Grade, market, 
and crop year 

July 

Aug. 


Oct. 

Not. 

Dee. 

Jan. 

Feb. 

3^rar. 

Apr, 

May June 

Weight¬ 
ed aver¬ 
age 

No. .1 northern 














spring, Minne¬ 
apolis: 

Centa 

Centa 

Ceiiia 

CeTtta 

Centa 

Centa 

Centa 

Centa 

Centa 

Cents 

Centa 

Centa 

Ceiits 

1922-23. 

149 

111 

no 

115 

123 

125 

123 

m 

124 

■E3 

128 

117 

120 

1923-24. 

112 

118 

121 

120 

114 

116 

119 

121 

121 

121 

122 

125 

117 

1924-25. 

137 

131 

130 

146 

148 

166 

189 

187 

171 


167 

164 

156 

1925-26. 

159 

164 

150 

149 

156 

169 

173 

167 

161 

164 

162 

163 

161 

1926-27. 

172 

149 

143 

149 

146 

146 

143 

142 

139 

188 

147 

149 

146 

1927-28. 

147 

143 

134 

129 

130 

132 

135 

134 

139 

153 

157 

148 

136 

1928-29. 

138 

119 

119 

116 

116 

115 

121 

128 

125 


111 

115 

118 

1929-30. 

143 

135 


131 

128 

131 

127 

125 

U2 

111 

mm 


133 

1930-31. 

92 

91 


82 

75 

77 

76 

76 

76 

79 

81 

74 

83 

1931-82 

61 

65 


71 

80 

73 








No. 2 red winter. 











St. Louis: 














1922-23. 

112 

109 

114 

123 

129 

136 

137 

139 

136 

139 

183 

123 

121 

1928-24. 

97 

99 

109 

116 

112 

114 

116 

118 

114 

118 

112 

116 


1934-25. 

135 

138 

140 

156 

163 

179 

210 


186 

177 

186 

189 

159 

1925-26. 

159 

172 

171 

170 

171 

184 

194 

185 

HL!J 

171 

162 

147 

169 

1926-27_ 

142 

134 

136 

140 

136 

137 

138 

135 


129 

142 

150 

138 

1927-28 

141 

142 

142 

146 

141 

144 

151 

166 

169 

196 

196 

179 

149 

1928-29_ 

147 

138 

145 

144 

145 

139 

142 

140 

135 

125 

117 

121 

139 

1929-30. 

139 1 

132 1 

135 

132 

129 

135 

134] 

123 

118 

117 

114 

105 

130 

1930-81_ 

86 

89 1 

88 

87 

83 

83 

78 1 

79 

78 

80 

79 

72 

83 

1031-A2 

48 

47 

47 

62 

62 

57 








No. 2 amber dur¬ 











um, Minneapo- 














***1922-23_ 

122 

102 

98 

101 

111 

no 

108 

■E9 

111 

117 

112 

104 

107 

1111111 

96 

96 

99 

104 

103 

104 

113 

115 

118 

114 

115 

118 

106 

. 

127 

129 

129 

161 

164 

176 

215 

HP] 


176 

mm 

162 

156 


164 

150 

130 

129 

143 

156 

167 

151 

144 

149 

147 

ISO 

144 

1111111 

154 

153 

138 

150 

161 

174 

168 


157 

154 

158 

167 

156 

11 III 

153 

140 

12$ 

123 

128 

183 

130 

129 

133 

141 

140 

131 

132 


123 

108 

106 

112 

114 

no 

127 

129 

124 

118 

108 


113 

1929-30 

135 

127 

128 

125 

119 

123 

119 

111 

97 

99 

97 

88 

119 

1930-31. 

87 

86 

79 

78 

70 

74 

72 

73 

72 

73 

77 

64 

78 

1931-3? 

61 

73 

73 

79 

87 

84 


















Bureau of A^cultnral Economics. Compiled from Minneapolis Daily Market Record and St. Louis 
Daily MarketReporter. 


1 Average of dally prices weighted by car-lot sales. 
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Table 22.— Wheat: Weighted average 'price per bushel of reported cash sales of 
all classes and gradeSj six markets combined^ 1922—2S to 19S1—S2 


Crop year 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jon. 

Feb. 

Mar. 

Apr. 

May 

Juno 

Weight¬ 
ed aver¬ 
age 


Cents 

CSTltS 

CcTiis 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

CeTiis 

1 11111M1M1 

116.1 



108.8 

116.3 

117.8 

115.6 

116.1 


122.0 

U7,9 


112.4 

11111111111 

99.0 



lia4 



lias 

11L8 

111.6 

109.9 

110.6 

116.6 


wllll'l 111! 

125.7 


128.3 

144.8 

148.2 

163.6 

188.8 

184.8 

172.1 

m.nyj 

165.5 

161.6 

145.3 


155.7 


144.8 

143.3 

153.5 

165.7 

170.3 

164.8 

164.9 


153.8 

161.6 



141.6 

135.3 

135.6 

139.4 

137.7 

139.5 

188.8 

136.2 

133.6 

134 7 

145.1 

148.6 

138.3 

j 1 1 1 1 1 1 11 1 1 

138.7 

136.4 

128.7 

125.1 

125.6 

128.0 

181.0 

132.0 

136.6 


151.4 

14L8 

132.9 


126.0 

109.4 



109.1 


113.7 

118.1 

114.2 





1 4!l|l 1 1 1 1 1 1 1 11 1 1 

129.8 

125.7 

127.4 

123.7 

121.2 

123.5 

121.6 

115.8 

mum 


iofnFl 

941 

121.9 


82.6 

84.7 


76.0 

69.8 

72.5 

71.4 

70.9 

71.4 

74 5 

75,5 

66. S 

77.1 

1 M 

46.5 

50.6 

55.7 

58.4 

68.7 

Kilin 




















Bureau of Agricaltiiral Economics. Compiled from daily trade papers of markets named. The markets 
are Chicago* Minneapolis* Kansas City, St. Louis, Omaha, end Duluth. 

^Average of daily prices weighted by car-lot sales. The prices in this table are comparable with prices 
paid to producers, in that the latter are averages of the several pnces reported which cover all classes and 
grades sold by producers. 


Table 23.— Wheat, No. 2 hard winter: Weighted average priced per bushel of 
reported cash sales at Kansas City, 1899-1900 to 1931-32 


Crop year 

July 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Weight¬ 
ed ave^ 
age 


dents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1890-1900. 

66 

65 

65 

65 

63 

64 

63 

64 

64 

64 

62 

66 

66 

1900-01’_ 

69 

66 

67 

68 

67 

66 

68 

68 

69 

70 


67 

68 

1901-02*_ 

63 

67 

66 

K1 

69 

75 

79 

75 

72 

72 

74 

70 

68 

1902-03. 

70 

66 

67 

67 

67 

67 

67 

68 

68 

68 

69 

73 

68 

1903-04. 

70 

73 

73 

73 

72 

71 

75 

87 

89 

89 

92 

89 

77 

1904-05. 

87 

94 


106 

nni 

105 

107 

mm 

mm 

93 

■ml 

■mil 

97 

1905-06. 

84 

80 

78 

80 

81 

81 

81 

78 

76 

79 

80 

78 

80 

1906-07_ 

71 

68 

66 

69 

69 

70 

71 

72 

71 

78 

90 

91 

72 

1907-08 _ __ 

87 

86 

93 



97 

100 

9S 

98 

97 

■ifiM 

97 

93 

1908-09. 

97 

95 

98 

99 



106 


116 

130 

138 

137 

99 

1909-10 _ _ 

114 

102 

mm 

106 

104 

no 

111 

111 

mm 

108 

■n^ 

mm 

107 


MU 

100 

99 

95 

91 

93 

95 


88 

88 

■e9 

88 

98 

EpIiSQBflHHB 

87 

93 

95 

104 

Hca 

mm 

105 


nni 

mm 

111 

■ml 

97 


92 

89 

88 

88 

83 

84 

87 

86 

86 

88 

87 

88 

88 

1913-14_ 

82 

83 

87 

84 

88 

84 

85 

86 

88 

87 

90 

85 

84 

1914-15__ 

78 

91 

104 

102 

mm 

113 

134 

164 

149 

154 

150 

121 

105 

1915-16 _ 

136 

126 

107 

■E3 

103 

112 

120 

320 

105 

112 

no 

■ml 

119 

1916-17. 

114 

141 ' 

157 

167 

185 

172 

189 

182 

197 

243 

■Ml 

274 

171 

1917-18 _ 

268 

261 

212 

212 

212 

212 

212 

212 

212 

212 

212 



1918-19_ 

220 

216 

216 

216 

215 

224 

231 

226 

239 

262 

260 

247 

219 

1919-20. 

225 

218 

224 

230 

246 


282 

242 

249 

275 

293 

276 

242 

1920-21 _ 

268 

245 

244 

msM 

176 

169 

172 

162 

166 

133 

147 

138 

183 

1921-2? _ 

118 

115 

123 

110 


109 

113 

129 

184 

135 

134 

117 


1922-23 _ - - 

113 

104 

104 

118 

117 

117 

114 

115 

116 

120 

116 

104 

113 

1923-24. 

96 

101 

109 

112 

109 

109 

113 

111 

■ml 

104 

mm 

108 


1924-25. 

120 

119 

120 

137 

143 

162 

182 

181 

171 

161 

163 

160 

136 

1925-26. 

154 

164 

158 

158 

mm 

172 

178 

171 

161 

159 

155 

153 

163 

1926-27. 

137 

131 

132 

139 

137 

138 

137 

135 

133 

131 

142 

144 

135 

1927-28. 

136 

135 

131 

128 

131 

132 

133 

133 

138 

152 

160 

147 

135 

1928-29. 

120 

106 

107 

110 

112 

111 

114 

118 

116 

no 

■ml 

105 

112 

1929-30. 

125 

123 

124 

122 

119 

121 

119 

118 

102 

101 

99 

89 

120 

lffiO-81. 

80 

81 

78 

74 

69 

71 

69 

69 

70 

93 

73 

68 

76 

1931-32. 

44 

43 

43 

48 

59 

52 























Bureau of Agricultural Economics. Compiled from Kansas City Grain Market Review, formerly 
Daily Price Current. 


^Average of daily prices weighted by car-lot sales. 

’Calendar year 1901, compiled from Kansas City Daily Star. 
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Table 24 .—Wheatj No. S Manitoba Northern: Average cash price per hushd ai 
Winnipeg, in terms of UnUed States money, 1921-22 to 1931-32 ^ 



Bureau of Agrioultuial Economics. Compiled as follows: Jtil7.1921<July. 1928^ Beports on the Grain 
Trade of Canada; August, 1928, to latest date shown, Mmneapous Daily Market Becord. Conversions 
at current rate of exchange July, 1921-March, 1925, and Septemb^, 1931, to end of table; par rate used April, 
1925-August, 1981. Bates aie monthly averages as reported by the Federal Beserve Board. 

1 Average of daily cash closing prices, basis, in store at Fort William and Port Arthur. 

Table 25.— Wheat: Average spot price per bushel of imported wheat at Liverpool, 

1914-15 to 1931-32 

IMPOETED RED 



Bureau of Agricultural Economics. Price per bushel of 60 pounds good average imported re(^ July, 

























































































































696 YEARBOOK OF AGRICULTURE, 1932 


Table 26. — Flour^ wheat, spring patents: Average wholesale price per barrel,^ 
Minneapolis, 1922-2S to 1981-32 


Crop year 

July 

Aug. 

Sept. 

Oct. 

Xov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Aver¬ 

age 

1923-23—. 

1923- 24. 

1924- 26. 

1926-26. 

1926- 27.. 

1927- 28. 

1928- 29-. 

1929- 31. 

1930- 31. 

Boils 

7.95 

b.21 

7.72 

S.78 

9.27 

8.26 

7.92 

8.57 

6.12 

4.76 

Bolls. 

7.22 

6.37 

7.69 

9.04 

8.50 

7.98 

7.20 

8.10 

5.94 

4.72 

Bolls. 

6.68 

6.45 

7.52 

8.52 
7.87 
7.52 
7.16 
7.94 
6.67 
4.81 

Bolls. 

6-76 

6.43 
8.19 

8.52 
&08 

7.43 

6.89 

7.53 
6.51 

4.90 

Bolls. 

6.38 
6.21 
&22 
8,81 
7.85 

7.38 
6.79 
7.44 
6.18 
5.28 

1 

Bolls. 

6.71 

6.44 
9.80 
9.85 
7.95 
7.48 
6.84 

7.44 
5.37 

BolU. 

6.72 

6.61 

10.02 

9.46 
7.85 

7.47 
7.27 
7.06 
5.4^ 

Bolls. 

6.72 

6.49 

9.34 

9.19 

7.74 

7.88 

7.29 

6.86 

6.21 

1 

1 

Bolls. 

6.35 
7.12 
8.86 
9.82 
8.39 

8.36 
6.94 
6.47 
5.16 

BoUs. 

6.80 

6.49 

8.67 

9.10 

a 12 

7.86 

7.08 

7.37 

5.46 










Bureau of Agricultural Economics. Compiled from the Minneapolis Daily Market Eecord. Prices 
1S09-1921, appear in 1930 yearbook, Table 25. 

1 Packed in 9S-pound cotton sacks. 


Table 27. — Bread: Average retail price per pound (jbahed weight) in leading cities 
cj the United states, 1922-23 to 1931-32 


Tear 

July 

15 

Aug. 

15 

Sept. 

IS 

Oct. 

15 

Nov. 

16 

Dec. 

15 

Jan. 

15 

Feb. 

15 

Mar. 

15 

Apr. 

15 

May 

15 

June 

15 

Aver¬ 

age 

1922-23- 

1028-24. 

1924-25—. 

1926-26. 

1926- 27 . 

1927- 28- -. 

1928- 29 __ 

1929- 80 _ 

1930- 31 _ 

1931- 82 

Cents 

as 

as 

a? 

&4 

9.4 
9.3 
9.2 
9.0 

as 

7.5 

Cents 

ar 

a7 

as 

a4 

9.4 
9.8 
9.2 

ao 

a7 

7.4 

Cents 

a? 

a7 

as 

9.4 

9.4 

9.3 
9,1 

ao 

8.7 

7.3 

Cents 

8.7 

a? 

as 

9.4 

9.4 

9.3 
9.1 
8.9 
8.6 

7.3 

Cents 

a7 

a7 

a9 

9.4 

9.4 
9.3 
9.1 
a9 

8.5 
7.8 

(krOs 

ae 

a7 

a9 

&4 

9.4 

9.2 
9.0 
a9 

8.5 

7.2 

Cents 

a? 

a? 

9.2 

a4 

9.4 

9.2 

9.0 

ao 

a2 

Cents 

a? 

a7 

9.5 

a4 

9.4 

9.2 

9.0 

as 

ao 

Cents 

a? 

a? 

9.4 

9.4 

9.4 

9.1 

9.0 

as 

7.9 

Cents 

8.7 

8.7 
9.4 
9.4 
9.4 
9.1 
9.0 

as 

7.7 

OsTits 

8.7 

8.7 
9.4 
9.4 
9.4 
9.1 
9.0 

as 

7.7 

1 j 

Cents 

8.7 

8.7 

9.1 
9.4 
9.4 

9.2 

9.1 

ag 

8.2 










Bureau of Agricultural Economics. Compiled from Bureau of Labor Statistics retail prices, monthly 
Data for 1913-14 to 1921-22 are available in the 1930 Yearbook, p. 615, Table 26. 


Table 28. — Bran, standard: Average wholesale price per ton in lOO^pound sacks, 
Minneapolis, 1922-23 to 1981-32 


Crop 

year 

July 

Aug. 

Sept. 

Oct, 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Aveiv 

age 


Bolls. 

BoUs. 

Bolls. 

Bolls. 

Bolls. 

BoUs. 

Bolls. 

BoUs. 

Bolls. 

BoUs. 

Bolls. 

Bolls. 

Bolls 

1922-23- 

15.31 


lass 




2a 99 

27.84 

2a 22 

27.74 

2a 75 


22.64 

ti 1 !*■ ffn 

ias4 

2a 62 

27.79 


25.65 

24.77 

24.98 

23.66 


2a 84 

17.66 

19.12 



22.27 

2a 48 


24.66 

25.62 


3a 14 

24.49 

2a 45 

2a 46 

2a 84 

26.34 

25.34 


23.58 



22.83 

2a 73 

26.34 

2a 17 

2a 68 

22.24 

25.05 

2a 80 

21.31 




21.69 

21.64 

21.33 



2a 48 

27.64 

2a 96 

27.31 

2a 43 

2a 61 

24.93 

1927-28- 

25.13 

2a 85 

25.88 

25.96 

1 2a4i 



32.47 

3a68 

34.28 


29.68 

30.01 

1928-29- 


24.12 

26.49 



31.69 


2a 64 

2 a 88 

2a 98 

22.38 


2a 79 

1929-30- 

at 17 

2a44 

29.19 



27.66 

2a 58 

24.45 


27.43 


21.25 



19.33 

2117 

21.43 

19.91 

17.97 

ia67 

15.61 

14.66 

17.87 


14.15 

11.38 






9.93 

14.17 





MiiiP 






1 











IMM 


Bureau of Agricultural Economics. Compiled hrom the Minneapolis Daily Market Becord. Prices are 
simple averages of daOy Quotations. 
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Table 29. — Middlings, standard: Average wholesale price per ton, in 100~pound 
sacks, Minneapolis, 1922-2S to 19S1S2 


Crop 

year 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr, 1 ]May 

June 

Aver* 

age 


JOoUs. 

Dolls. 


Dolls. 

Dolls. 

Dolls. 

Dolls. 

DoVs. 

Dolts. 

Dolls, 

Dolls. 

Dolls. 

Dolls. 

1922-23-. 

17.30 

16.24 

1&03 

13.06 

23.23 

23.73 

25.81 

27.26 

28.11 

27.79 

25.85 

25.69 

23.76 

1928-24.. 

24.83 

25.80 

27.85 

27.78 

25.13 

23.80 

25.43 

23.95 

21.65 

20.96 

18.00 

19.92 

23.78 

1924-25.. 

24.46 

25.68 


26.64 

27.99 

31.44 

33.08 

20.09 

23.62 

24.28 

29.07 

29.68 

27.28 

1926-26.. 

25.53 

26.95 


24.10 

26.31 

25.28 

26.10 

23.71 

22.03 

24.20 

21.77 

21.60 

2450 


22.96 



22 31 

24.16 

27.38 

27.36 

28.61 

23.46 

27.79 

29.13 

29.10 

26.08 

ImSiSi 

81.42 

34.46 

29.22 

26.88 

28.72 

30.00 


32 71 

85.85 

34.33 

37.14 

35.30 

32.21 

192S-29-- 

8218 

24.31 

27.44 

23.61 

31.01 

31.21 


28.31 

26.28 

22.76 

21.08 

22.64 

27.27 


28.42 

29.25 

32 66 

32 08 

28.76 

28.00 


24.11 

22.71 

26.74 

25.21 

22.09 

27.21 

Ih 

20.64 

11.06 


2217 

10.35 

19.55 
10.02 

17.49 

1440 

16.00 

13.03 

B 

B 

17.36 

18.52 

t 

’ 13 85 

11.95 

1 

17.58 

1 


Bureau of Agrlcjultural Economics. Compiled from the Minneapolis Daily Martet Record. Prices are 
simple averages of daily quotations. 


Table 30. — Wheat: Volume of trading in futures, all contract markets, by 7nonths, 

1923-24 to 1930-31 


Months 

1023-24 

1924r25 

1925-26 

1928-27 

1927-28 

1923-29 

1929-30 

1930-31 


Million 

MUlbm 

Million 

MUlUm 

Million 

Million 

Million 

Million 


bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

July. 

800 

1,333 

1,460 

1,438 

1,018 

996 

2,889 


August. 

784 

1,300 

1,561 

1,226 

1,144 

1,133 

2,265 

1^531 

September. 

678 

1,008 

1,475 

1,156 

923 

818 

1,401 

1,216 

October. 

785 

1,598 

1,573 

1,090 

918 

916 

1,!738 

1.160 

November.. 

677 

1,340 

1,500 

1,227 

838 

750 

1,805 


December. 

528 

i;528 

2,349 

972 

543 

517 

1,608 

529 

January. 

373 

1,908 

1,466 

704 

384 

1,086 

1,334 

347 

February. 

417 ! 

1,781 

1,284 

581 

508 

892 

1,484 

369 

March. 

594 

2,273 

1,864 

920 

923 

1,083 

1,201 

433 

April. 

451 

1,482 

1,397 

846 

1,690 

1,361 

1,501 


iKiy . 

374 

1,508 

1,222 

1,260 

1,471 

1,253 

1,004 

635 

June. 

850 

1,759 

1,204 

1,164 

041 

1,391 

1,377 

737 

Total.j 

1 

7,817 1 

18,876 

18,345 

12,584 

1 11,201 



10,063 


Grain futures administration. 


Table 31. — Wheat: Volume of trading in futures, contract ^narkets, by markets and 

by months, 1930-31 


Month 

Chicago 

Board 

of 

Trade 

Chicago 

Open 

Board 

Miime< 

apolis 

ITATIftAR 

Dulntb 

St. 

Louis 

Mil¬ 

waukee 

Seattle 

Port¬ 

land 

Omaha 

New 

York 

City 


MilliOTi 

Million Million 

Million 

MillionMillion 

Million 

Million 

Million 

Million 

MiUion 


bushels 

bushels 

bushels 

bushels 

bushels 1 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

July. 

1,129 

32 


79 

12 

1 

2 

1 

H 

0) 

(») 

August_ 


35 


82 


1 

2 

1 

2 



September.. 


32 

74 

58 

35 I 

H 

2 

1 

1 



October,... 

967 

34 

74 

54 

27 ' 

2 

1 

1 

h 



November.. 

888 

24 

82 

66 

28 1 

2 

2 

1 

1 



December.. 

419 

9 


39 

15 

H 

1 

H 

1 



January.... 

289 

12 

IS 

13 

10 

U 


1 

2 

1 


February... 

320 

13 

14 

12 

6 


1 

1 

1 

1 


March_ 

365 

16 

16 

15 

6 1 



1 

1 

3 

8 

April. 

559 

31 

47 

36 

20' 

2 

1 

I 

1 

1 

8 

May_ 

535 

29 

18 

24 

9 

H 

1 

2 

2 

9 

6 

June. 

613 

30 

39 

38 

12 

H 

1 


fi 


3 

Total_ 

8,860 

m 


516 

220 

9 

15 

12 

13 

16 

25 


Grain Futures Administration. 


1 Trading in Omaha started in June. Less than 100,000 bushels previous to January. 
* Trading In New York started In blardi. 
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Table 32,—Tr^€a^: Aimani of open commitments in the various futures on the 
Chicago Board of Trade^ semimonthly^ June SOj IQSO—June SO^ 19S1 


Date 

Future 

July 

Septem- 

oer 

Decem¬ 

ber 

March 



All 

futures 


Million 

MiUion 

Million 

Million 

MUim 

MUlion 

MiUion 

1830 

bu^ls 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 


14 

56 

35 




105 

Jnly IB 

4 

61 

44 




110 

JnJy 81 - -_ 


66 

57 

3 



126 

IS __ 


41 

86 

7 

9 


143 

Ang. 29 _ 


14 

98 

9 

21 


142 

IB _ _ 


3 

109 

12 

89 


162 

Sept M - __ 



09 

14 

54 


167 

Oct. IB 

2 


93 

15 

64 


174 

Ort. 31 . 

2 


89 

17 

77 


185 

Nov. 15, . 

4 


67 

18 

95 


184 

Nov. , _ _ 

10 


29 

18 

104 


161 

Dec. 15 . . 

17 


5 

16 

117 


155 

31 _ 

27 



11 

106 


145 

1831 







Ian, 15— _ 

28 



9 

95 


132 

Jan. 31 _ 

80 



10 

94 


134 

14.. _ 

28 

4 


9 

91 


133 

Peb. 28_ 

32 

7 


10 

86 


135 

MftT, IS, . _ _ 

34 

10 


4 

82 


130 


37 

14 



76 

1 

127 

Apr. IS _ 

35 

16 

3 


71 

1 

126 

Apr. —_ 

85 

21 

7 


51 

1 

115 

^7 15, _ 

33 

22 

8 


28 

1 

93 

_ - 

32 

26 

12 



1 

70 

Jnnei5,,.,. _ _ 

31 

80 

16 



1 

78 

JmiASn ^ __ _ 

' 18 

40 

21 




79 









Grain Futan.s Administration. 


Table 33. — Wheat: Volume of trading in futures on the Chicago Board of Trade, 
hy ctop years, to 1930-31 


Crop year 

Quantity 

t Crop year 

Quantity 

Crop year 

Quantity 

1921-22.. 

Bushels 

12,814*000,000 

9,625,000,000 

6,124,000,000 

16,587,000,000 

1 1925-25_ 


192Q.9n 

Bushels 

16,599,000,000 

3,360,000,000 

1922-23.„. 

1 192S-27_ 


1923- 24-. 

1924- 26. 

1927- 28. 

1928- 29. 



Grain Entures Administration, 
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TabiiB 34.— Rye: Acreage, production, value, exports, etc., United States, 

1909-1931 


Year 

Acre¬ 
age har¬ 
vested 

Aver¬ 

age 

yield 

per 

acre 

1 

Produc¬ 

tion 

Price 
per 
bushel 
received 
by pro¬ 
ducers 
Dec. 1 

1 

Farm 
value, 
basis 
Dec. 1 
farm 
price 

Pnce 

per 

bushel 
of No. 2 
lyeat 
Minne¬ 
apolis 
year 
begin¬ 
ning 
July 1 

Foreign trade, including flour, year 
beginning July 3 

Domes¬ 
tic ex¬ 
ports 

1 

1 

i 

Imports 

Net exports« 

Total 

Percent¬ 
age of 
produc¬ 
tion 


1,000 

Bushels 

1,000 




ijm 

IJOOO 

1,000 



acres 



Ceads 

dollars 

Cents 

bushels 

bushels 

bushels 

Per cent 


2,198 

HIV !Vr 










2,196 



7Z2 

26,6^ 

70 

242 

Hk!!I 

212 

aa 

1910. 

2,186 


34897 

71.6 


77 

40 


*187 

.5 

1911. 

2,127 



88.2 

27,567 

86 

31 

134 


.3 

1912. 

2,117 


35,664 

66.3 

23,636 

60 

1,855 

1 

1,854 

5.2 

1913. 

2,567 


41,381 



68 

2,273 

37 

2,236 

5.4 

1914. 

2,541 

16.8 

42,779 

86.5 


98 

13,027 

147 


3ai 

1Q1S . 

8,129 

17.3 

KViMil 

83.4 

45,083 

94 

15,250 

566 

14684 

27.2 

1918. 

8,218 

15.2 

48,862 

122.1 

59,676 

135 

13,703 

428 

is; 275 

27.2 

1917. 

4,317 

14.6 

62,933 

166.0 


193 

17,186 

834 

16,352 

28.0 

1918. 

6,391 

142 

■iLifilil 

161.6 

138,038 

158 

36,467 I 

638 

85.829 

89.4 

101Q 

7,679 

9.9 

76. S/99 








1919. 

7,129 

lao 

K«!£| 

138.1 


160 

41,531 

1,077 

40,454 

63.7 

1920_ 

4,799 i 

13.0 

62,842 

125.6 

78,329 

161 

47,337 

462 

46,885 

76.2 

1921_ 

4,824; 

12.7 


68.2 

41,644 

92 

29,944 

700 

29,244 

47.9 

1922. 

6,757 ! 

15.5 

104,700 

67.6 


76 

51,663 

99 

51,564 

49.2 

1928. 

4,868 

11.1 

63,870 

6L9 

33,335 

65 


2 

19,900 

86.9 

1924 



66,671 




_ 




1924. 

mm 


67,672 

106.3 

61,282 

114 


1 


87.1 

109S 

3,717 

10.9 

40,461 

76.6 


88 

12,647 


12,646 

3L3 

1926. 

3,350 

9.8 

32^884 

8L9 

26,937 

98 

21,698 

mm 

24697 

66.0 

1927. 

3,380 

15.3 

51,840 

848 

43,687 


26,846 


26,845 


1928. 

8.282 

11.6 

37,666 

844 

31,687 

95 


1 

9,487 

25.8 

1929. 


1L4 

34960 

849 

29,686 



1 

2,599 

7.4 

mrnmm 

8,548 

12.8 

46,379 

88.4 

17,419 

51 


88 

139 

.3 

19818 

3,143 

10.4 

32,746 

88.7 

12,673 


L _ _ _ 







1 





Bureau of Agricultural Economics. Production figures are estimates of the crop-r^rting board, 
revised 1919 to 1928. See introductory text; it^o figures are census returns. See 1927 yearbook, page 
764» for data for earlier years. 

1 Prices are from Minneapolis Daily Market Eecord and are averages of daOy prices weighted by cardot 

'^'compiled from Commerce and Navimtion of the United States, 1909-1917; Foreign Ooznmeroe and 
Navigation of the United Stetes, 1918; M^thly Suznmary of Foreim Commerce of the United States, 
June issues, 1919-1926; January and June issues, 1927-1931, and official records of the Bureau of Forelgii 
and Domestic Gonxmerce. Bye—General impoi^ 1909; tmiiorts for consumption, 1910-1981. Bye flour— 
Importsfor consumption, 1909-1831. Bye flour convert^ to rye on the basis that 1 barrel of rye flour is the 
product of 6 bushels of gmn, ^ ^ , 

8 Tot^ exports (domestic plus foreign) minus total imports. 

^ Net imports. 

* Preliminary. 
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Table 35.— Bye: Acreage harvested and production, by States, average 

annual 1928-1931 



Kentacky— 

Tennessee_ 

OklabomiL.. 
Texas. 


South Central.. 


Montana.... 

Idaho. 

Wyoming— 
Colorado.... 

Utah. 

Washington. 
Oregon- 


67 

68 

20 

888 

1,215 

502 

442 

100 

4 

4 

3 

41 

58 

44 

48 

30 

32 

30 

25 

353 

272 

294 

255 

112 

64 

74 

53 

675 

552 

512 

629 

871 

3 

3 

8 

32 

24 

25 

27 

16 

12 

9 

10 

238 

250 

84 

81 

76 

20 

22 

15 

206 

285 

270 

275 

128 

202 

210 

129 

2,433 

2,656 

1,731 

1,757 

831 


United States. 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. Bevised, I9l9 to 1928. See 
introductory Sit. 

1 Prellmtnary. 
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Table 36.— Rye: Yield mr acre, average 1919-1928^ annual 1926-1981^ a7id 
estimated price per bushel December 1, average 1925-1929, and annual 1926-1931, 
by States 


State and division 

Yield per acre 

Estimated price per bushel Dec. 1 

Av., 

1919- 

1928 

1926 

1927 

1928 

1929 

1930 

1931 

Av., 

1925- 

1929 

1 

19281 

1 

1927 

1928 

1U29 

1930 

1931 


Bus. 

Bus, 

But. 

But. 

Bus. 

But. 

But. 

Os. 

Ote.1 

as. 

Ctt. 

as. 

at. 

cut. 

New York.— 

14.2 

12.5 

mWii] 

13.5 

16.0 

16.0 

17.0 

106 

mm 

IOt 

112 

1141 

74 

53 

New Jersey. 

16.4 

17.6 

TOE 

16.6 

17.0 

18.0 

17.0 

98 

95 

97 


mm 

70 

53 

Pennsylvania—. 

13.6 

13.6 

13.5 

12.6 

13.0 

14.5 

15.0 


97 

■Si 


106 

79 

51 

North Atlantic. 

m 

BUI 


ss 

13.9 

iBE| 

15.5 


06.9 

102.9 



76.6 

5L6 

Ohio. 

12.7 


13.5 

rnf 

12.6 

B5f>j 

lAO 

04 

88 



98 

”l7 

39 

TndiiLTiA _ 

12.2 

13.5 

12.5 

tfifi 

11.2 

12.5 

14.6 

88 

85 

88 

94 

90 

55 

34 

miTinfa _ 

15.2 


14.5 

14.5 

14.5 

15.0 

15.5 


86 

92 

92 

89 

53 

38 

Michigan. 

13.3 

tsE 

145 

13.0 

11.1 

13.0 

13.5 

85 

78 

89 

93 

88 

55 

38 

Wisconsin. 

12.4 

11.6 

12.7 



12.5 

12.5 

86 

84 

90 

90 

89 

45 

44 

Minnesota. 

15.8 

10.0 

19.5 

13.6 

16.1 

16.2 

15.0 


76 

85 

85 

82 

31 

35 

Iowa. 

16.0 

tSwl 


15.6 

15.5 


lAO 

84 

82 

86 

86 

85 

4£ 

40 

Missouri. 

9.3 


8.0 

9.0 

7.5 

TOjE 

120 

111 

113 

KtTO 


mm 

77 

43 

North Dakota. 

11.3 

7.6 

16.7 

11.0 

9.6 

11.6 

6.0 

74 

73 

mm 

76 

76 

2j 

28 

South Dakota. 

12.8 

6.2 

18.5 

9.8 

11.8 

15.2 

7.3 

75 

73 

79 

79 

76 

25 

33 

Nebraska. 

1L2 

9.0 

13.0 

12.6 


IFln 

9.0 

76 

76 

77 

77 

76 

3£ 

33 

ITflnfifta 

m 

11.7 

11.0 

15.5 


m 

12.0 

Hiij 

94 

92 

82 

85 

58 

33 

North Central. 

12.8 

m 

tgj] 

IBIj 

QE 

13.1 

10.0 


77.8 

82.4 

m 

m 

32.5 

347 

Delaware. 


16.0 

ipfi] 


14.5 

14.0 

m 

116 

1^ 

’"lis 

120 

116 

TOff- 

~61 

Maryland. 

13.0 

15.0 


pfcjji] 

12.5 

16.0 

lEKE 

111 

■Bh 

110 

116 

lie 

87 

50 

Mrgbla. 

10.4 

12.0 

10.5 

12.0 

10.4 

11.6 

16.3 

119 

112 

115 

120 

>mm 

115 

55 

Wpst . _ _ 

•OHr 

■tut] 

11. C 

11.6 

9.6 

11.6 

16.2 

114 

110 

lie 

115 

lie 

96 

52 

North Carolina. 

7.0 


8 0 

7.5 

TOE 

8.0 

9.0 


125 

135 

145 

■am 

123 

71 

South Carolina. 

8.1 

TOE 

10. C 

8.5 

9.C 


9.5 

187 

176 

175 

185 

19C 

168 

92 

Georgia. 

6.2 

7.8 

6.5 

6.5 

■jSjj 

6.6 

8.5 

174 

m 

mg 

176 

189 

161 

97 

South Atlantic. 

8.9 


9.4 

9.6 

9.6 

B 

BE 


BE 

s 


BSE 

112.9 

60.1 

Kentucky. 

11.2 



in 

"n 


TOE 


m 


132 

122 

96 

”l3 

Tennessee. 

6.S 

1 9.6 

AC 

6.3 

A5 

1 7.C 

Kit 


12C 

12{ 

183 

13£ 

mm 

65 

Oklahoma.. 

8.5 

iOE 

8.6 

8.0 

8.9 

fuE 

TOE 

9C 

9C 

9{ 

92 


6E 

40 

Texas. 


1 15.6 

7.0 

13.6 

El 

TOE 

15.5 

m 

97 

95 

m 


66 

41 

South Central. 



Qi 

8.6 

8.6 

9.1 

12.1 

1141 

105.4 

116.0,120.2 

B 

m 

53.1 

Montana.. 

11.7 

inr^ 

jrag 

in 

Ts 

6.6 


“li 


73 

69 

72 


"35 

Idaho. 

12.6 

12.6 

RjE 

14.6 

ffffi 


ITOE 

77 

73 

76 

72 

8£ 


45 


8.2 

8.0 

7.5 

8.0 

9.2 

8.5 

4.5 

68 

67 

60 

72 

63 

33 

40 

Colorado. 

9.9 


9.5 

9.2 

mm 

8.5 

UL 


71 

70 7C 

71 

37 

31 

Utah. 

9.2 


9.C 

8.C 

8.4 



88 


82 

87 

9] 

60 

62 

Washington. 

11.7 


16. ( 

12.5 


9.(] 

7.5 

mm 


9C 

, 9C 

96 

60 

55 

Oregon. 

13,1 

Ea£ 

m 

16.0 

13.5 

12.5 

8.5 

104 

96 

95 


115 

60 

63 

Western. 


10.2 

12.7 

11.6 

8.6 

_8.4 

m 

m 

76.8 

76.1 

ESE 

BE 

38,8 

40.9 

United States_!_ 

12.5 


1a8 

m 

11.4 

m 

1 10.4 

88.4 


m 

844 

84.9 

38.4 

"5^ 


Bureau of Agricultural Economics. Estimates of tbe ( 70 p*Feporting board. Ee^lsed, 1919 to 1028. See 
Introductory text 



























































































Tablb 37.— Bye: Acreage^ yield 'per acre, and production in specified countries^ average 1921-22 to 1925-26^ annual 1928-29 to 19S1-S2 
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Table 38. — Rye: World production^ 1894-9S to 1931-32 



North- 

Etoi- Euro- 
sphere pean 

{gs & 

eluding dudlng Enssiai 
pmS. S“^ Sn®ia 
ana 
Ohina 


18&4r05—. 
189W)6--- 
im-Q7 

1897 - ^ - 

1898- 99 

1899- 1900 

1900- 1901 

1901- 2- 

1902- 3- 

1903- 4- 

1904- d 

1905- 0 
1908-7 

1907- 8 

1908- 9-^— 

1909- 10 


Selected countries 



1920- 21.- 

1921- 22 

1922- 23 

1923- 24— 

1924- 25 
1926-26 
1920-27 
192(7-28 

1928- 29 

1929- 30*. 

1930- 81 «„. 

1931 - 32 «... 


Million 

MUlion 

Million 

MiUion 

Million 

MiUion 

mihn 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

bushels 

663 

662 

618 

863 

30 

279 

75 

620 

618 

673 

773 

31 

260 

72 

664 

663 

621 

790 

29 

285 

70 

599 

698 

551 

6 M 

33 

273 

48 

667 

666 

619 

738 

33 

297 

67 

710 

708 

664 

912 

80 

842 

67 

676 

673 

629 

920 

31 

337 

59 

690 

688 

644 

766 

31 

321 

68 

733 

731 

682 

019 

35 

374 

46 

768 

767 

721 

912 

32 

391 

68 

765 

764 

709 

1,008 

32 

396 

63 

782 

781 

732 

737 

85 

378 

59 

787 

786 

736 

668 

37 

879 

51 

761 

749 

700 

815 

35 

384 

56 

827 

826 

776 

790 

80 

423 

52 

872 

870 

821 

904 

35 

447 

56 

818 

816 

768 

875 

85 

414 

44 

828 

826 

779 

769 

83 

428 

47 

862 

860 

810 

1,061 

36 

467 

49 

802 

880 

834 

LOll 

41 

481 

50 

766 

7C3 

707 

«870 

43 

410 

44 

691 

680 

621 

*910 

54 

360 

33 

663 

661 

698 

*771 

49 

362 

83 

648 

546 

466 

614 

63 

*228 

26 

600 

688 

476 


91 

260 

29 

681 

679 

681 

i 

75 

238 

81 

619 

616 

633 

368 

60 

104 

87 

859 

866 

766 

401 1 

62 

268 

44 

860 

864 

721 

668 

103 

206 

88 

932 

926 

883 

784 

63 

263 

37 

746 

741 

665 

737 

66 

226 

40 

1,016 

1,009 

947 

906 j 

46 

317 

44 

830 

823 

763 

941 

41 

252 

SO 

904 

893 

814 

960 

68 

269 

84 

980 

970 

905 

760 

43 

336 

34 

1,010 

1,004 

940 

818 

36 

321 

86 

1,014 

1,008 

026 

_ 

45 

302 

29 


825 

773 


33 

263 

31 


Hun- Czecho- 
gary Slovak 


Million Million 
bushels bushels 


Bureau of Agricnltoral Economics Both acreage and production figures refer to the year of harvest. 
Harvests of the Northern Hemisphere countries are combined with those of the Southern Hemisphere 
which immediately follow; thus, for 1930-31 the crop harvested in the Northern Hemisphere countries in 
1930 is combined with the Southern Hemisphere harvest which begins late in 1930 and ends early in 1981. 

1 Includes all Russian territory reporting for the years shown. 

* Exclusive of the 10 Vistula Provinces of Russian Poland and the Province of Batum in Transcaucasia, 
s Exdusive of Russian Poland, Lithuania, parts of Latvia and the Ukraine, and the two Provinces of 

Batom and Elisabetpol in Transcaucasia. 

4 B^inniim with this year, estimates for the present territory of the Union of Socialist Soviet Republics 
exclusive of Tnrkestan, Tran^ucasia. and the Far East, which territory in 1924 produced 8,646,000 bushels. 

* Beghming with this year postwar boundaries, therefore not comparable with earlier years. 

4 Preliminary. 
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Table 39. — Bye: Monthly marh^ings hy farmers, as reported by about S,500 miUs 
and elevators. United States, 1921-32 to 1930-31 


Percentage of year’s receipts 


Crop year 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jaru 

Feb. 

Mar. 

Apr, 

May 

June 

Sea¬ 

son 

1921-22. 

13.9 

20.8 

17.6 

10.6 

6.3 

5.9 

4.5 

4 8 

4.9 

4.0 

4.2 

2.5 

100.0 

i . 1 B 

■TfiW 

20.5 

14.8 

12.3 

10.2 

8.7 

6.5 

5.3 

AO 

2.9 

2 2 

1.9 

100.0 


5.3 

18.8 

19.2 

14.2 

9.4 

8.5 

5.4 

0.9 

3.5 

2.5 

H»] 

A3 

100.0 

1924-25. 

8.9 

16.9 

25.4 

23.8 

10.7 

7.0 

5.0 

3.1 

1.7 

HI 

L2 

0.8 

100.0 

1926-26. 

5.2 

19.2 

23.3 

12.4 

8.7 

8.9 

6.6 

4.6 

3.1 

2.4 

2.8 

2.8 

100.0 


8.0 

20.1 

19.7 

13.0 

8.6 

6.0 

6.0 


3.7 

2 .G 

Hil 

3.4 

100.0 


A7 

msa 

25.6 

17.6 

9.8 

6.8 

4.4 

4.1 

3.7 

2.4 

1.7 

1.3 

100 0 

1926-29. 

A5 

19.5 

27.0 

16.3 

9.3 

6.1 

4.5 

5.1 

2.9 

1.9 

1.4 

1.6 

100.0 

■liV-iiZiiiWWWIWIiW 

12.3 

34.0 

18.0 

11.6 

6.6 


3.4 

2 3 

1.7 

1.4 

m 

1.2 

100.0 

1930-31. 

12.7 

83.4 

22.5 

ILO 

4.5 


2.4 

2.8 

L8 

1.8 

1.8 

1.3 

100.0 


Bureau of Agrlcultuial Economics. 


Table 40. — Bye: Receipts at specified markets, 1921-22 to 1930-31 


Year beginning July 

Minne¬ 

apolis 

Duluth 

Chicago 

Milwau¬ 

kee 

Omaha 

Totals 

markets 

Fort 
William 
and Port 
Arthur! 

_ _ _ __ 







H 

_ _ _ 

3,241 

1,916 

1Q9a-!i4 _ 

13,336 

8,447 


1,449 

736 

6;887 

5,255 

5,329 

7,763 

11,903 

8,180 

5,391 

7,024 

1924-25. 


12,686 

2,426 

^733 

876 

1,207 

892 

631469 

1926-26. 

7,872 

4,123 



1928-27. 

13.351 

2,356 

4,161 

5,288 

1,268 

941 

1927-28. 

5,423 

7,375 

7,057 


673 

1,5C4 

1098-20 ___ _ _ 

10.881 

1,053 

1,354 

25,951 

24,215 

17,166 



7,628 

’736 

i;756 


9,484 

3,140 

3,512 

242 

778 



Bureau of Agricultural Economics. Compiled from reports of MinneaTOlIs Chamber of OommercA 
Buluth Board of Trade. Chicago Board of Trade, Milwaukee Chamber of Commerce, Omaha Grain Ex¬ 
change, Grain and Feed Journal, and Canadian Grain Statistics. 

1 Crop year begins September. > Preliminary. 


Table 41. — Bye: Classification of receipts graded hy licensed inspectors, all inspeo 
tion points, 1923-24 to 1930-31 


Year beginning July 

Grade 

No.l 

No, 2 

No. 3 

No.i 

Sam^fle 

Total 


Cars 

Cars 

Cars 

Cars 

Corf 

Cars 

1923-24. 

H394 

13,532 



478 

33,382 

1924r-26. 

27,977 

2A251 

8,841 

2,957 

876 

.64,902 

1925-26. 

3,969 

11,730 

6,111 

1794 

494 

23,098 

1926-27-. 

Sr 892 

9,921 

A794 

8,597 

1445 

2i,m 

1927-28. 

10,659 

15,578 

A 076 


564 

33,181 

1928-29. 

1,787 

13,081 

6,646 

];994 

628 

2A134 

1929-80. 

8,985 

10,611 

1642 

475 

288 

22,001 

1980-81. 

5,804 

9,320 

1,198 

225 

108 

16,650 


Bureau of Agricultural Economics. 
100446®—32-39 
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Table 42.— Rye: CommerdaX etocha in store, 1926-27 to 19S0-S1 
DOMESTIC EYE IN UNITED STATES i 



1920-27-. 

1927- 28. 1,466 689 686 1, 

1928- 29. 750 449 367 

1929- 30. 1,182 1,266 1,640 2, 

1930- 31. 3,789 8,761 3,432 8, 

1931- 32.. 1,682 1,792 1,776 1, 


1,884 

3,379 

269 

47 

1,310 

1,867 

2,692 

2; 871 

2,119 

11,110 


CANADIAN EYE IN UNITED STATES* 



Bureau of Agricultural Economics. CompOed from weekly reports to the grain, hay, and feed market 
news service. Data are for stocks on the Saturday nearest the 1st day of the month. 

xindudes rye in store in public and private elevators in 42 important markets and dso the rye afloat in 
vessds or barges in harbors of lake and seaboard ports. Eye in transit either by rail or water, mill sto^ 
or small private stocks of rye intended only for local purposes, not included. 

* Indudes rye stored at lake and seaboard ports, exclusive of rye in transit on lakes and canals. 


Table 43.— Rye: Estimated average price per bushel received by producers. United 
States, 1922-23 to 1981-32 



Bureau of A^cnltural Economics. Based on returns from roeclal* price reporters. Monthly prices, 
by States, we^hted by production to obtain a price for the United States; yearly price obtained by wei^t- 
mg monthly prices by monthly marketings. Mean of prices reported on 1st ofmonth and 1st of succeed]^ 
month, July, 1922-Deoember, 1923. 
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Table 44, —ByCf including flour in terms of grain: International tradCt average 
19^5-W to 1929-30, annual 1927-28 to 1930-31 



Year beginning July 


Average 1925-28 
to 1929-30 


Exports Imports-Exports Imports Export3,Import3 Exports Imports Exportsjlmports 


' { 

PEINCIPAL EXPOET- 

ING COTTNTEIES 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1 1,000 1,000 

bushels bushels bushels bushels bushels bushels bushels bushels bushels bushels 

Germany. 15,498 13,816 10,199 24,861 22,965 7,234 20 , 4 H 1 6*035 1 4,518 1,233 

Umted States. 14,666 0 26,346 0 9,488 0 2,600 0 195 0 

Russia.8 7,482 0 6,901 0 237 0 . 0 . 0 

Poland. 6,697 2,453 375 4,831 1,416 792 14,r.0 3t i 15,743 10 

Hungary-. 6,659 1 4,432 1 6,136 1 6,942 0 3,321 0 

Canada. 6,328 129 10,379 114 6,430 166 835 293 1,908 18 

Argentina. 4,611 0 7,060 0 6,862 0 3,916 0 1,610 0 

Rumania. 1,133 12 %187 0 »914 » 8 * 661 *0 * 2,162 »0 

Bulgaria. 486 0 807 0 1,046 0 14 0 % 444 0 

Yugoslavia*. 176 6 13 18 64 9 60 1 . 

Algeria*. *46 * 2 40 0 62 6 .,. 


0 3,321 

293 1,908 

0, 1,610 
*0 *2,162 
0 %444 


Total. 63,372 16,418 67,739 29,825 | 53,609 8.216 46,662 } 6,368 | 31,961 


PEINOPAL IKPOET- 
INQ COUNTEIBS 


Denmark. 

Norway.. 

Finland. 

Czechoslovakia. 

Austria. 

Netherlands. 

Latvia *-. 

Sweden. 

Estonia__ 

Belgium. 

France-. 

Umted Kmgdom *_ 

Italy.I 

Switzerland. 


414 8.109 

_ 7,027 

10 6,193 

963 4*701 

103 4,646 

628 4,625 

25 3.203 

537 3,008 

.. 2,241 

43 1,625 

31 1,635 

98 696 


2.761 47,« 



2,079 45,631 3,020 46,362 3,608 46,081 | 3,241 63,135 


Bureau of Agricultural Economics. Official sources except where otherwise noted. 


1 Preliminary. 


* 4-year average. 

> Monthly Crop Report and Agricultural Statistics. 

* Year beginning August 1; International Yearbook of Agricultural Statistics. 

* Calendar year. 


Table 45. —Rye A’o. 2: Weighted average price ^ per bushel of reported cash sales, 
Minneapolis, 1922-2S to 19S1-S2 



Bureau of Agricultural Economics. Compiled from Minneapolis Dally Market Record. Chicago 
prices, 1909-1927 appear in 1927 Yearbook, Table 46. Minneapolis prices, 1909-1921, appear m 1930 Year¬ 
book, Table 43. 

1 Average of dally prices weighted by car-lot sales. 
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Table 46. — C'O! n: Mrtage, production, value, exports, etc.. United States, 1890—lOSl 





Aver¬ 
age Produc- 

yield tion 





26 . 5 ; 

26.6 2,644.957 

65.9 6 , 559.190 

26.1 2,572,336 

27.7 2,886,260 

23.9 2,531.488 

29.2 8,124,746 

23.1 2,446,088 

25.8 2,672,804 

25.2 2,904,793 
24.4 2,666,027 

26.3 8,065,233 


Foreign trade, indadlngmeal, 
year beginning July* 


Price 

per 

bushel 


Net c\ports» 


1,049,791 


1,105,690 

1,120,513 

1,138,053 

1,277,607 

1,527,679 


1,607,185 

1,384,817 

1,565,268 

1,620,454 

1,602,092 

1,722,070 

1,722,680 

2,280,729 

8,920,228 

8,416,240 


8,780,697 

2,150,332 

1.297.213 


2,266,771 

1,966,162 

1,728,970 

1,997,769 

2,119,046 

1,962,832 

1,349,218 

920^142 



Bureau of Aericultaral Eoonomics. Production figures are estimates of the crop-reporting board and 
relate to equivalent production of grain on entire acreage grown for all purposes; italic figures are census 
retoms. See 1927 Yearbodc^p. 77^ for data for earlier years. 

1 PrioeB 1890-1898 are averages of the weekly quotations for No. 2 or better in annual reports of Chicago 
Board of Trade; subsequent prices are compiled from the Chicago Daily Trade Bulletin, average of dally 
pnees weighted by carrots s&s, No, 8 yellow. 

s Compiled firom Commeroe and Navigd^ion of the United States, 1890-1017; Foreign Conuneroe and 
Navi^tlon of the United States, 101^ Monthly Sunoonary of Forei^ Commeroe of we United States, 
Jimej^ues, 1919-1926; January and June issues, 1927-1981 and official records of the Bureau of Foreign 
and Dome^ Commerce* Com—Generd Imports 1890-1909 and 1912-1931: Imports for consumption 
1910-11. Com meal---Iznp<Mrts for consumption, 1890-1981. Com meal Gonverted to terms of grain on the 
basis of 4 bushels of com to a barrel of meal 

s Total exports (domestic plus foreign) minus total Imports. 

^Net imports, i. e., total miports nunus total exports (domestic and fore^pa)* 

• Com harvested total acreage of com m 1924 is 98,401,627 acres. 

• pioUminaty, 
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Table 47. — Corn: Acreage and production, by States^ average 1924-1928, annual 

1928^-1931 


State and division Aver- 


Maine.-. 

New Hampshire.... 

Vermont__ 

Massachusetts.. 

Rhode Island_ 

Connecticut_ 

New York. 

New Jersey. 

Pennsylvania. 



Bureau of Agricultural Economics. Estimates of the crop-reporting board. 
1 Preliminary. 
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Table 48.— Corn: Yield per acre^ average 1919-19B8, and annual 1996^-1931, and 
estimated price per bushel December 1, average 1925-1999, and annual 1926-- 
1931, by J^aUs 


Estimated price per bushel Dec. 1 
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Tabls 49. — Corn: Utilization for grain^ silage^ hoggntg dov'r', grazing, and forage, 

hy States, 19S0 and 1931 


State and 
division 



Bureau of Agricultural Bconomlcs. Estimates of the crop<reporting board. 
1 Prellminaryi 






































































































































Tablb 60.— Com: Acreage, yield per acre, and production in specified countries, average to 1995-96, annual 1998-99 to 19S1-S9 
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Country 

NOBTHBBN HXM18FBERE 

North America: 

Canada.. 

United States-. 

Mexico.... 

Guatemala. 

Total North AmericBn 
ooiuitrles reportiim area 
and produotfon, all years.. 

Estimated North American 
total —. 

Europe: 

France . . . . 

Spain . 

PortugaL . 

Italy.._ _ 

Austria . 

Czechoslovakia. . 

Hungary . 

Yn^lavia . 

Bul^la. .-. 

Kumanla. . . . 

Poland . 

Bussla. European and Asiatic. 
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1 

1 
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1 
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Table 51.— Corn: World production, 1900-01 to 19S1—S 


Crop year 

Esti¬ 
mated 
world 
produc¬ 
tion, ex- 
cludmg 
Russia 

Esti¬ 
mated 
Euro¬ 
pean 
produc¬ 
tion, ex¬ 
cluding 
Russia 

Selected countnes 

United 

States 

Argen¬ 

tina 

Ruma¬ 

nia 

1 

Italy 

Brazil 

Yugo¬ 

slavia 

Russia! 


Million 

Million 

Million 

Million 

Million 

MUlion 

MUlion 

MllUm 

Mttlim 


\ bushels 

bushels 

bushels 

hvjsbels 

bushels 

budisls 

bushels 

bushels 

bushels 

1900-^1 _ - 

3.593 

445 

2,505 

99 

85 

' 88 


‘ 18 

84 


2,762 

497 

i;6l4 

84 

117 

1 100 


19 

68 


3i686 

391 

2 ; 619 

149 

! 68 

1 71 


18 

49 

- - 

1903-04 . 

3,554 

459 

2,347 

176 

1 80 

89 


19 

51 

1904-05 

3 ; 605 

279 

2 ; 520 

141 

20 

90 


9 

26 

i9(Vt-06 

3i904 

403 

2,749 

195 

59 

97 


21 

34 

190fi-O7 

4,095 

533 

2 ; 898 

72 

i 181 

93 


28 

92 

1907-03 . 

Si761 

441 

2 ; 512 

136 

ss 

88 


18 

64 

1908-09 

3,789 

465 

2,545 

177 

1 79 

96 


21 

82 

1909-in _ 

3.946 

499 

2,572 

176 

70 

102 


34 

55 

ipin-ii _ 

4,162 

564 

2,886 

28 

104 

104 


29 

102 

1011-12 

3,895 

502 

2,631 

296 

111 

95 


27 

95 


4,448 

647 

3 ; 125 

197 

1 104 

101 



94 

1913-14. 

3,944 

576 

2,447 

263 

115 

111 



84 

1914-15-. 

4,190 

569 

2,673 

825 

103 

105 



990 

ifll/t-lfi- _ 

4,361 

520 

2,995 

161 

86 

122 



>72 

1916-17. 

3,777 

389 

2,667 

59 


82 

204 


>62 

1917-18. 

4,178 

351 

3,065 

371 


83 

95 



ims-i9 _ 

3,579 

299 

2,503 

224 


77 

87 



1919-20. 

4,237 

454 

2,811 

259 

U41 1 

86 

197 



1920-21. 

4,689 

519 

8,209 

230 

182 I 

89 

186 

MOl 

46 

1921-22. 

4,311 

393 1 

3,069 

176 1 

111 

92 

181 i 

74 1 

46 

1922-23.1 

4,241 

424 ! 

2,906 

176 

120 

77 

202 

90 

81 

1923-24. 

4,523 

469 

3,054 

277 

153 

89 

180 

85 

67 

1924-25. 

3,879 

589 

2,309 

186 

165 

106 

162 

149 

91 

1926-26. 

4,581 

626 

2,916 

822 

164 

110 

162 

149 

172 

1928-27. 

4,476 

G63 

2,692 

321 

230 

118 

148 

134 

131 

1927-28. 

4,314 

485 

2,763 

312 

139 

87 

130 

83 

118 

1928-29. 

4,301 

384 

2,819 

240 

109 

65 

189 

72 

127 

_ - 

4,316 

705 

2,535 

281 

261 

100 

174 

163 

158 

1930-ai _ 

3,825 

610 

^060 

373 

178 

118 


136 

1931-32 8_ 

643 

2,567 


250 

78 


127 












Bureau of Agricultural Economics. Official sources and Internationa Institute of Agriculture. Both 
acreage and TOoduction figures refer to the year of harvest. Harvests of the Northern Heno^here countnes 
are combined with those of the Southern Hemisphere which immediatdy follow; thus for 1930-31 the crop 
harvested In Northern Hemisphere countnes m 1930 is combined with the Southern Hemisphere liarvest 
which takes place early in 1931, 

1 Includes all Russian territory reporting for the years ^own. 

s Total Russian Empire eiclusive of the 10 Vistula Provinces of Russian Poland and the Provmco of 
Batum in Transcaucasia. 

i Exclusive of Russian Poland, Lithuania, parts of present Latvia and the Ukraine, and the Provinces 
of Batum and Elizabetpol in Transcaucasia. 

* Begiiming this year, estimates witlim present boundaries of the Union of Socialist Soviet Republics, 
exclusive of Turkestan, Transcaucasia, and the Far East, which tmtxky in 1924-25 product 26,048,000 
bushels. 

«Production in present boundaries beginning this year, therefore not comparable with earlier years. 

e Preliminary. 
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Table 62. — Corn: Monthly .narJceiings, by faimera^ as repoHed by aoovf S ^00 
mills avfJ elcvatorst United Statesy 1021-22 to 1030-31 


Crop year 

Percentage of j ear’s receljr 3 

1 

Oct. 1 Nov. 

1 

Dec. ! Jan 

1 

Feb. 1 Mar. 

Apr. 

1 

May 1 June 

July Aug. -ept- 

''3a* 


6.r 

6.6 

12.4 

13.8 

12.4 

7.5 

4.7 

7.0 

7.5 

4.9 7.8 1 8.6 

100.0 


8.2 

S.7 

13.6 

10.7 

mg 

6.6 

5.3 

6.1 

6.4 

6.8 7.5 > 9.1 

100.0 


5.6 


12.3 

12.9 

13.8 

7.4 

6.1 

5.0 

6.0 

6 .S 7.2 1 6.1 

100.0 


7.0 

11.1 

EEO 

13.6 

95 

8.1 


7.8 

4.3 

6.6 6.2 G.5 

100.0 


5.0 

9.3 

1 A6 

12.1 

KQMI 

8.5 

5.3 

7.1 

8.2 

5.1 7.6 6.9 

100.0 


10.1 

9.1 

12.9 

11.7 

10 S 

6.9 

4.8 

6.1 

9.1 

1 6.7 P.2 8.6 

100.0 

il.j ifl .iWWWWWIII 

6.2 

8.6 

15.5 

13.8 

11.7 

8.9 

5.4 

KO 

6.4 

1 5.1 6.6' 6.3 i 

100.0 


6.6 

12.5 

16.7 

12.9 

Its 

7.4 

3.8 

4.3 

7.3 

5.8 5 S 5 4 

100 0 

tl.j l.ajiwWmWWWl 

6.9 

9.3 

18.4 

10.9 

10.6 

7.4 

7.1 

6.9 

6.3 

6.6 7.0 1 7 0 

100 0 

1980-31. 

7.6 

1 

9.3 



9.9 

8.2 

7.7 

5.5 

7.5 

7.4 8.2 OS 

100 0 


Bureau of Agricultural Economics. 


Table 63. — Coin: Receipts at primary tnarhetSy 1921-22 to 1930-31 


Year beginning 
November 

Chicago 

St. Louis 

Kansas 

City 

Peoria 

Omaha 

Indian¬ 

apolis 

Total 10 
markets i 


1,000 bush. 

1,000 Imh. 

UOOObush, 

1,000 bush. 

1,000 busk 

1,000 bush. 

UOOObusb. 

1921-22. 

187,884 

84,055 

16,031 

24,960 

3tll6 

2t291 

m,4m 

1922-23. 

116,711 

30,263 

16,596 

21,284 

28,308 

18,839 

253,590 

1923-24. 

, 101,200 

39,289 

2tl05 

17,744 1 

1 27,679 

17,728 

274,128 

1924-26.1 

1 80,700 

23,185 

21,470 

21,234 , 

, 13,846 

17,613 

202,504 

1926-26. 

92,283 

27,952 

18,643 

26,678 1 

1 20,076 

18,363 

226,192 

1926-27. 

> 91,880 

21,039 

1A767 

23,292 

20,482 

19,977 

217,881 

1927-28. 

105,134 

34,943 

47,603 

23,434, 

8t019 

22,712 

290,492 

1928-29. 

05,099 1 

38,517 

34,536 

27,390 * 

' 16,276 

26,519 

288,609 

1929-30. 

77.394 

23,383 

29,079 

23,088 

24,795 

23,757 

231,390 

1930-81 *. 

59.365 

13,014 

25.929 

8,842 

17,488 

21,925 

170,039 


Bureau of Agricultural Economics. Compiled from reports of Chicago Board of Trade, Duluth Board 
of Trade, Indianapolis Board of Trade, Eansos City Board of Trade, Omaha Grain Exchange, St. Louis 
Merchants Exchange, Milwaukee Chamber of Commerce, Minneapolis Chamber of Commerce, and 
Grain and Feed Journal. 

1 Includes also ^lUwaukee, Minneapolis, Duluth, and Toledo. > Preliminary. 

ABLE 54 .—Shelled corn: Classification of receipts graded by licensed inspecto 
all inspection pointSy total of all classes under each grade, 1917-18 to 1930-01 

Grade 


Year beginning 


November ” 

No.1 

No. 2 

No. 3 

No. 4 

No.6 

No.6 

Sample 

Total 

1017-lft _ 

Cors 
2,281 
12,661 
28,517 
68,550 
30^970 
, 2t580 

Cars 

18,714 

34^727 

47,061 

88,875 

197,254 

141,568 

69,592 

Chrs 

58,562 

40,872 

Cars 

56,240 

Cars 

45,610 

28,832 

27,813 

2tl76 

21,963 

Cars 

44^621 

16,061 

Cars 

98,844 

Core 

324,872 

1918-19--,. 

41,491 

19,638 

194,262 

1919- 20-. 

1920- 21. 

1921- 22-. 

38,774 

64,237 

116,207 

56,647 

63,081 

42,880 

9,188 

9,420 

15,979 

13,058 

8,738 

4,961 

221,468 

324,077 

429,204 

1922-23 _ 

98,932 

24^262 

4,270 

3,526 

3,711 

297,844 

1023-24 

' 3,033 

7,883 
3,358 
t616 
0,682 
25,809 

11^932 

56,542 

62,767 

67,931 

78,362 

78,331 

69,885 

85,905 

3t370 

48,848 

50^195 

16,410 

17,252 

10,742 

12,345 

305,984 

240,706 

1924-25 

80,883 

24,431 

1925-26. 

192fl-27_ _ 

59,986 

34,300 

87,801 

92,258 

51,092 

48,217 

47,890 

93,367 

40,116 

46^180 

3t473 

31,171 

297,129 

269,700 

1927-28-. 

192a-29 ____ _ 

34,638 

40,594 

27,653 

10,400 

29,006 

7,247 

314,932 

343,038 

1929-.3n 

26,394 

18,176 

85,038 

49,806 
7b, 928 

50,916 

39,995 

19,475 

16,580 

288,204 

198n-!ll 

67,781 

45,629 

14,746 

5,282 

3,745 

226,266 



Bureau of Agricultural Economics. 
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Table 35. — Com: Visihle suppl}/ in United Utotes,^ 192^23 to 1931~S 


< ’rop year 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

yisy 

June 

July 

Aug. 


Oct. 


1 

1,000 

bushels 

11,072 

2,600 

7,563 

2,461i 

28,690 

19,216 

6,419 

3,267 

6,964 

9,695 

1,000 

bushels 

16,760 

8,799 

18,573 

17,861 

34,712 

27,034 

17,146 

9,892 

16,890 

1,000 

bushels 

21,658 

9,379 

27,571 

28,092 

38,792 

31,849 

26,042 

15,2151 

16,757' 

1,000 

bushels 

18,898 

32,292 

33,878 

45,103 

40,998 

33,302 

22,667 

18,961 

1,000 

bushels 

28,742 

26,074 

32,727 

36,485 

47,244 

43,856 

34,150 

23,532 

20,447 


1 

1 

1 

1,000 
bushels 
1,587 
5,070 
6,524 
19,771 
22,812 
9,516 
5,417 
8,940 
8,846 

1,000 

bushels 

2,062 

7,154 

5,470 

17,881 

23,687 

6,791 

4,197 

4,643 

5,862 


1 




■Hi 

■Hi 


HHH 

Ihhh 

MHi 

HHH 



Bureau of Agricultural Economics. Compiled from the Chicago Daily Trade Bulletin. 


1 Saturday nearest the 1st of each month. 


Table 56. — Com: Commercial stocks in store, 1926-27 to 19S0-S1 
DOMESTIC COEN IN UNITED STATES i 


1 

Crop lear Nov. i Dec. 

Jan. 

Feh. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

1,000 

bushels 

199^97,.,_ _ _ _ 

1,000 

bushels 

1,000 

bushels 

36,019 

28,741 

18,565j 

8,228 

17,190 

1,000 

bushels 

40,670 

80,717 

28,797 

16,079 

17,383 

1,000 

httsAefs 

47,615 

44,786 

86,927 

24,944 

20,127 

1,000 

bushels 

49,759 

48,273 

37,744 

25,671 

22,174 

1,000 

bushels 

39,010 

86,835 

28,863 

21,073 

19,697 

1,000 

bushels 

31,224 

27,497 

15,951 

1^463 

1!^887 

1,000 

bushels 

36,268 

17,650 

13,740 

7,049 

7,279 

1 

1 


1927-28.. 21,661 

192^29-. 2,032 

192^30-. 3,639 

1930-3L. 4,550 

loai-ao! 1 7 1U1 

20,254 

6,353 

2,982 

7,382 

9,803! 


1 

1 i 

HHH 


< 




HHH 

HH 


UNITED STATES COEN IN CANADA 


1926- 27. 

1927- 28.. 

1928- 29-. 

1929- 30-. 

1930- 31. 

_ 

1,994 

252 

847 

750 

L143 

2,263 
268 
375 
723 
1. lOO! 

2,147 

1,891 

580 

253 

571 

1,716 

737 

180 

481 

1,788 

1,312 

601 

152 

423 

1 

1,781 

626 

1,759 

428 

476 

1,462 

1,634 

1,602 

746 

995 

1,184 

1,837 

911 

697 

176 


1,188 

510 

480 

147 

667 



1 

i 










Bureau of Agricultural Economics. Compiled firom weekly reports to the grain, hay, and lieed market 
news service. Data are for stocks on the Saturday nearest the 1st day of the month. 

s Includes com in store in public and ivivate elevators in 42 important markets and also the com afloat 
in vessels or barges in the harbors of lake and seaboard ports. Com in transit either by rail or water, mill 
stocks, or small private stocks of com intended only for local purposes, not included. 


Table 57. — Corn' Estimated average price per hiishel, received hy producers, United 
States, 1922-23 to 1931-32 


Crop year 

Oct. 

16 

Nov. 

15 

Deo, 

15 

Jan. 

15 

Feb. 

15 

Mar. 

16 

Apr. 

15 

May 

15 

June 

15 

July 

15 

Aug. 

15 

Sept. 

16 

average 


Cents 


Oenis 

Cents 

Cents 

CIsJifs 

Cents 

ami 

Cents 

Cents 

Cents 

Cents 

Cents 


62.2 


67.6 

EM 

72.5 

75.3 

7a6 

840 

85.8 

87.0 

87.0 

86.2 

760 

■^!!!!!!!!!! 

84.8 

7&3 

72.2 

Tao 

765 

77.2 

78.2 

78L6 

808 

98.3 


109.7 

82 3 

twIlllilllM 




112.0 

1145 

U2Li 

103.8 

msm 

lao 



98.8 

107.3 


83.0 

74.6 

7a7 

69.6 

68.5 

66.6 

66.7 

67,1 

68.6 

71.6 


762 

714 

1920-27. 

7A5 

66.0 

64.5 

643 

66.5 

65.2 

65.6 

73.0 

88.9 

92.4 

97,7 

9&3 

741 

1927-28. 

87.6 

73.7 

75.1 

75.2 

79,0 

86.2 

91.9 





961 

863 

1928-29. 

84.7 

76.4 

KM 

iKiiM 

86.8 

88.7 

87.5 

86.2 

86.9 

91.2 

95.9 

97.2 

845 


9L9 

8L0 

78.0 

77.3 

77.4 1 

746 

78.3 

77.7 

79.0 

77.1 

ESQ 

9L7 

809 


8L9 



617 

58.6 

57,6 

67.7 

56.3 

53.8 

ETlia 


43.2 

505 



itli 

34.5 


























Bureau of Amcultuial Economics. Based on returns from special iprioe reporters. Monthly prices, 
by Stat^ weighted by production to obtain a price for the United States; yearly prtce obtained by weiAt- 
ing monthly prices by monthly marketings. Mean of pricas reported on 1st of month and 1st of sucoeedins 
month, October, 1822-December, 1928. 
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Table ^S.'-^orn, mclvding cornmeal in terms of grain: International trade* average 
1925-26 to 1929-30, annual 1927-28 to 1930-31 


Yeir beginning July 


Country 

Average 1025“28, 
to 1929-30 

1927-28 

1928-29 

1929-30 

1930-31 * 

E\ports 


E\ports 

Imports 

Exports 

ai 

■ii 



59 

PRINC5IPAL EXPORT- 


1 






1 



mo COUl^RIES 

mmm 

MMm 


mlmm 


LOOO 

1,000 

1,000 1 

1,000 

1,000 


bushels 

bushels 1 bushels 

bushels 

bushel s 

bushels 

bushels 

bushels i 

bushels 

bushels 

Argentina- 


0 


0 

243,424 

0 

168,685 

0 

274027 

0 



»21 


(V 

8 3,712 

0) 

331,030 

C) 



United States. 

23,233 

1,637 


5,463 

41,874 

490 

14281 

196 

3,318 

4747 

Union of South Af- 












19,446 

376 

17,843 

300 

18,769 

129 

18,361 

52 

23,647 

30 

VngAHlftvia 

«8,534 


671 


534 


18,436 




t^lIRSlA . - 

«6,673 


981 




----------- 


Duth East Indies 

4876 

13 

mm 

13 


■HpQI 

6,832 

18 

4728 

18 

Hungary. 


508 

2,028 

688 


nil 

BiEa 


628 

3,275 

■Rnlgarta _ 

3,828 


2,366 



■MIMi 

A am 




Indo-China. 

3,554 

0 

2,979 

0 

H363 

30 


■Eli 

EEi 


1.786 

276 

5,855 

30 

2,761 

31 

77 

82 

14 

274 



0 

490 

0 

945 

0 

2,022 

0 



British India_ 

227 

0 

1,059 

0 

29 


6 

0 

2 


Total. 

327,734 

2,831 |375,693 

6,494 

327,713 

1,789 

272,749 

998 

324076 

5,344 























United Kingdom—. 

%512 

71,660 

2,552 

76,705 

2,308 

71,672 

2,313 

68,763 

2,595 

83,605 

Netherlands. 

738 

44523 

729 


717 

44471 

4067 

44798 

863 

48,785 

Germany. 

23 

42,826 

4 



32,915 

2 

31,578 

2 

17,320 

France. 

69 

27,349 

32 

25,694 

21 

30,771 

89 

29,929 

126 

36,757 

Belgium. 


24268 

1,121 

27,317 

1,096 

22,630 

4023 

21,895 

1,585 

27,232 

It£dy—. 

42 

23,942 

24 

21,135 

16 

40,971 

26 

27,240 

16 

26,267 

Denmark. 

0 

18,676 

0 

29,727 


mam 

0 

9,874 

0 

14866 

Irish Free State_ 

124 

16,159 

162 

16,847 

142 

17,636 

61 

iBOjgiitya 

63 

20,672 

Canada. 

58 

13,645 

41 

15,151 

98 

14816 

34 


42 

9,819 


0 

13,003 

0 

12,661 



0 

9.915 



__ 

CTzechoslovakia. 

5 

12^088 

8 

13,930 

1 


2 


3 

14868 

Austria. 

20 

6,593 

13 

6,186 

21 

5,338 

30 

7,160 

17 


RWAdATI 


5wll2 


7,752 




3,853 


8.146 

SwitzerlftTid - 

0 

5,099 

0 

5,459 

0 

4370 

0 

4297 

2 


Norway_ 


4588 


6b 176 


3,642 


4576 



Cuba _ 

0 

<2,315 

0 

2,068 

0 

LX55 

6 

mniiir 


*3 

<2108 

0 

1,119 

0 

393 




3.122 

Poland^,, 

22 

2^008 

8 

3,017 

15 

4144 

8 

636 


mm 

IftpftTI _ _ . ^ 

0 

*L702 

0 

2172 

0 

4588 

0 

2,532 


2.776 

_ 

0 

886 

0 


0 

4145 

0 

380 



AriRtTAlfft 

91 

602 

143 

143 

272 

22 

3 

81 




17 

424 

1 

1,145 

17 

1 

13 

1 

15 

647 

TTr^ignay _ 

561 

<406 

3 

627 


274 

394 




AlgArlft'._ 

14 

214 

26 

240 

14 


11 

61 



tiMnfftTid_ 

0 

190 

0 

206 



0 

261 


846 

Estonia. 

0 

66 

0 

23 

H 

292 

0 

0 

■1 

0 

Total. 

5,379 

340,442 

4856 

398,439 

7,107 

336,959 

6,076 

304481 

5,329 

837,109 


Bureau of Aniooltural Economics^ ofiSicial sources except where otherwise noted. Maicena or xnalzena is 
included wtth^com and corn meal/' 

1 Frelizninary. 

* 1 year only. 

* Monthly Crop Eeport and Agricultural Statistics. 

*4-yoar average, 

* 3-year average. 

0 Calendar year. 
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Table 59 . — Com, No, 5 , yellow: Weighted average price ^ per huehel of reported 
cash sales, Chicago, 1899-1900 to 19S1-3B 



Btucan of Agricultarcd Economics. OompUod f^in Chicago Daily Trade Bulletin. 

1 Average of dally prices weighted by cardot sales. 

Table 60. — Com: Weighted average price ^ per bushel of reported cash ^ 
classes and grades, six markets ^ combined, 1931-22 to 1931-32 



Agricidtijral Economiw, Compiled from Chicago Daily Trade Bulletin, St. Louis Dafly 

Review, ivenneapolls Daily 
Trad® Bulletin. The prices in this table are comparable with prices 
paid to producers In that the latter are averages of the several prices reported which cover all classes and 
grades sold by producers. 

^Average of daily prices wel^ted by car-lot sales. 

NovSnbS^l^-^^Sier^i^”^ Kansas City, Minneapolis, and Cincinnati (not Included 
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Table 61.—Corn, yellow. La Plata: Spot price per bushel of 56 pounds at Liverpool 
and Buenos Aires 1921-27 to 1921-32 

LIVERPOOL 


Crop year 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Aver¬ 

age 


Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cenf<t 

Ctnh 

1921-22. 

78 

88 

92 

lOS 

lOS 


106 

101 

110 


109 

Krm 

102 

1922-28. 

96 

mSSM 

99 


■oa 


114 

■fUl 

■liVl 





1923-24. 




115 

111 


112 

100 



114 

BkH 


1924r-25. 

121 

122 

131 


114 

111 

■M2] 

128 

Bra 


120 

■titl 


1925-26. 

msm 

fTil 

97 

91 

89 

94 

89 

87 



90 

93 


1926-27. 

95 

92 

89 

93 

87 

SS 

94 

93 

91 


97 

96 

93 


97- 

104 

110 

119 

127 

129 

127 

125 

123 

119 

Ha 

116 

117 


123 

120 

124 

127 

124 

120 

107 

104 

118 

113 

107 

103 

116 



89 

84 

79 

75 

91 

S5 

76 

84 

90 

77 

62 

83 

1]'! 1 jT bbbhbb 

52 

44 

54 

37 

48 

19 

58 

62 

57 


47 

44 

41 

40 

50 




MM 

■■ 

MM 

■M 

MM 

MM 

MM 

■M 



BUENOS AIRES 


1921-22. 

61 

63 


73 

79 

77 

75 

71 

78j 

78 

76 

74 

72 


70 

74 


82 

81 

80 

77 

75 

73 

69 

74 

78 

76 


81 

79 

78 

82 

77 

67 

65 

64 

68 

85 

93 

105 

79 


■Mil 

■nVJ 

112 

108 

96 

92 

100 

92 

93 

96 

91 

82 

98 


84 

86 

78 

73 

66 

70 

68 

68 

68 

70 

65 

60 

71 


56 

56 

60 

63 

62 

60 

60 

63 

70 

76 

77 

76 

65 

1927-28. 

75 

S3 

86 

97 


95 

90 

91 

90 

86 

01 

94 

91 


97 

93 

97 

99 

90 

91 

70 

87 

S7 

87 

87 

84 

90 

IIIj 

74 

79 

65 

M^ 

62 

62 

60 

56 

54 

56 

51 

43 

61 


34 

33 

29 

31 

35 

30 

30 ! 

30 

30 

26 I 

24 

25 

30 


32 

28 
















MM 

MM 

■■ 

MMMM 

MHMHMM 

MM 



Bureau of Agricultural Economics. Compiled from International Yearbook of Agricultural Statistics, 
1921; subsequently Broomhall’s Com Trade News and Review of the River Plate. Average of weekly 
quotations. Conversions of Liverpool prices at monthly average rate of exchange as given in Fedeml 
Reserve Bulletins to December, 1925, inclusive, subsequently at par of exchange, except that, beginning 
with September, 1931, the monthly average of current rates of exchange vras used. Buenos Aires price'* 
are averages of weekly quotations, converted at monthly average rate of exchange as given in the Federal 
Reserve Bulletin. _ 


Table 62.— Corn: Volume of trading in futures, contract markets, by markets and 

by months, 1930-31 


Month 

Chicago 
Board of 
Trade 

Chicago 

Open 

Board 

I 

Kansas 

City 

St, 

Louis 

Ma- 

waukee 

Minne¬ 

apolis 

1 

NAVflTnb«r.., n _ 

i,000,000 
bushels 
381 

1,000,000 

bushels 

10 

UOOODOO 

bushels 

24 

1,000,000 

bushels 

1,000,000 

bushels 

2 

1,000,000 

bushels 

December_-_-_-_ 

588 

26 

21 

K 

4 


JftTitiftry ___ 

542 

28 

27 


3 


February.__..._ 

427 

20 

21 

2 

4 

March._____ 

330 

17 

18 


2 

3 

April.. 

342 

11 

23 


2 < 

2 

May.-.. 

317 

10 

17 

w 

2 


June___ 

244 

8 

10 


2 


July...... 

353 

13 

13 


1 


August__ 

844 

14 

12 


2 


September. 

221 

8 , 

, 7 


1 

h 

October. 

229 


7 


1 

Total.. 

4,318 

173 

210 

4 

24 

MIIMiM 





Grain Futures Administration. 


Table 63.— Com: Volume of trading in futures on the Chicago Board of Trade by 
crop years, 1921-22 to 1930-Sl 


Crop year 

Quantity 

^ Crop year 

Quantity 

Crop year 

Quantity 

1091-5W 

bushels 
i, 180,000,000 
4,585,000,000 
5,202,000; 000 
6,363,000,000 

1025-26. 

bushels 
3,863,000,000 
5,98^ 000,000 
6,589; 000,000 
4,924,000,000 

1929-30.. 

bushels 

3,799,000; 000 
4,318,000,000 


102fl-27_ __ __ 

1930-31. 

1923- 24. 

1924- 25.. 

1927- 28. 

1928- 29.. 



Grain Futures Administration. 
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Table 64.— Com: Volume of trading in futures in all contract markets, by months, 

1923-H io 19S0-S1 



1925-26 

1926-27 

1927-28 


1.000,000 

UOOOfOOO 

bushels 

bushels 

bushels 

317 

3S3 

473 

514 

365 

681 

302 

261 

511 

236 

288 

668 

317 

429 

733 

292 

313 

745 

237 

692 

699 

343 

921 

567 

448 

575 

553 

430 

713 

616 

368 

836 

372 

340 

588 

467 


Foreign trade, including meal 
year beginning July > 


Net exports • 



—Economics. Production figures are estimates of the crop-reporting board, revised, 
1019 to 1028. See introductory text; italic inures are census returns. See 1027 Yearbook, p. 788, for data 
for earlier years. 

by I^aily Trade Bulletin, averages of the daily cai^ quotations of No. 3 white oats weifi^ted 

* Compiled from Commerce and Navimtion of the United States, 1900-1917; Foreign Commerce and 
of the United States, 1918; Monthly Summary of Forei^ Commeroe of the United States, 
1910-1^; January and June issues, 1^-1031; and official records of the Bureau of Foreign and 
onEim^ce. Oats-^neral imports, 1900-1031; oatmeal—general imports, 1900-1909; imports for 

oonsomption, 1910-1931. 

* Total exiiorts (domestic plus foreign) minus total imports. 

Net imports. Total imiiorts minus total exports (domestic plus foreign), 
ft Lok than 0.05 per cent, 

* Preliminary. 
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Table 66. — Oats: Acreage harvested and production, hy /States, average 19^4-1928, 

annual 1928-19S1 


1 Acreage harvested 


State and division ^ver- Aver- 

1928 1939 1930 19311 192S 1029 

1928 1028 



Bureau of AgricnltTizal Economics. Estimates of the crop-reportlng board. Bevised, 1919 to 1928. See 
introdaotory text. 

1 PreHminary. 

100446°~32-40 
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Table 67. — Oats: Yield per acre^ average 1919-1928 and annml 1926-19S1, and 
estimated price per bushel December 1, average 1925-1929 and annual 1926-19$!^ 
by Stales 



Bnreati of Agricultural Economics. Estimates of the crop-reporting board. Revised, 1919 to 1928. See 
introduotory text. 
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Table 68.—Oate: World production, 1894-93 to 19S1-S2 


m 


Esti¬ 

mated 

world 

produc- 

Cropyear tion,6x- 
duding 
> Bnssia 
and 
Oliina 



189^... 

188A-96... 

1896- 97-. 

1897- 98— 
a89&^— 
1899-1900. 
190(H)1— 

1901- 02— 

1902- 03— 

1903- 04— 
19(Mh05... 
190W)6— 

1906- 07— 

1907- 08— 

1908- 09— 

1909- 10— 

1910- 11— 

1911- 12— 

1912- 13_.. 

1913- 14,-, 

1914- 16— 

1916-16— 

1916- 17— 

1917- 18-, 

1918- 19-. 

1919- 20— 

1920- 21— 

1921- 22— 

1922- 23— 

1923- 24— 

1924- 25— 

1926-28— 

1926- 27.,. 

1927- 28— 

1928- 29— 

1929- 30— 
1980-31... 
1931-32 «. 




Borean of AgricoltTiral Economics. Official sources and Inteimaticmal Institate of Agrimdture. Both 
acreage and production figures refer to the year of luuvast. Harvests of the Northern Hemisphere coun¬ 
tries are combined 'vdth those of the Southern Hemisphere which immediatdy follow; thus for 1930-31 the 
crop harvested in the Northern Hemisphere countries in 1930 is combined with the Southern Hemisphere 
harvest which bes^ late in 1980 and ends in 1931. 

1 Includes all Eussian territory reporting for the years shown. 

^ Total Eussian Empirei exdusive of the lO Vistula Provinces of Eussian Poland and the Provinoe of 
Batum in Transoaucada. 

> Exduslve of Eussian Poland, Lithuania, parts of present Latvia and the TThraine, and the Frovinoes 
of Batum and Ellzabetpol, in Transcancasia. . x « 

i Beginning this year, edimat^ for the present territory of the Union of Socialist Soviet Itepublics, ev 
dusive of Turkestan, Transcaucasia, and the Far East, which territory in i924r-25 produced 20,248,000 bush¬ 
els. 

A Beginning with this yeox itostwor boundaries and therefore not comparable with earlier years. 

« Preliminary. 




















































































Tabijo 69.*“—Oafs; Aerectge^ yield per and pfoducUon in specified countries^ average to 1925^26, annual 1928-29 to 19S1—S2 



YI 

i 

SARBOOl 

^-Ifa 

S OP AGRICULTURE, 1932 

rH II I I j 


1,000 

bushels 

440,506 

1,277,764 

s 

03 

s 

il§lii§l§ggigili§§iis§|ggg|§ 

Froduotion 


o-e* 

I 

oT 

—4 

i|gg§sgg§§l3&slgi§l§gi§li§gi 

1 

1,000 

bushels 

480,413 

1,430,407 

I 

s' 

Ob 

fH* 


if! 

Ai" 

&‘5;»QO 

t|S2f 

X. g'<«eQ 

W 

s 

i 

tH 

gi3iiEI§i§§gigigi§li§§33gii§ 

Yield per acre 

n 

i 

•S-J 

GO 

lOi-l i io’^eOODtxOSOOO liHiH'^lOCOCOCO !c4^^<•^x0e40> 

I |^^o!ckomple9 

II 1 t 

f 1 1 r 

r-( 

W 

|g§^ 

CQ 

to 

CO 

00 to Cx 04 O CD ^-03 tx 03'0< 00 1-1 CO C4 a» 00 O CO aa tx rd O «4< 00 U3 to 

o 

|S!^ 

o 

3$ 

oO'tf<*oa>ooc4oox^C40ooa»a»coaaoo<iiioo'id<toooc4cDooo3txixi 

i 

s 

S 

1 o 

00 ^ lx O CO O O 00 fc-03 eo 04 «0 CD ^-lOi 00C4 CO oa CO to 04 00 o 03 

io Sf to ^ £x S si ^ ra ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ oi ^ 


■2t(<oo 

r 

03 

»l30030cD*xC4'^'#-cS03eo^OOt»xdtD0400iC*03CD»-404iC4C0030 

Acreage 

! 

§ 

liS^- 

1 

oT 

U3 

i§§igiiig^§ig§^i§§gg jigiiggi 

irx* rH OCTi-T OCT Ol* • Of»c' r-T 

1 

§ 

|Si§ 

I 

rT i-T odi-T' t-T ocT of xh’ cfto* 


§S|3 


wr xT otfi-T »-r 00* of oftcT r-T 

1 

|SaS 

g 

878 

649 

307 

246 

1,713 

090 

877 

067 

71 

8,657 

1,956 

481 

1,287 

51 

8,606 
744 
2,060 
652 
913 
277 
298 
2; 759 
5,036 
712 
500 
320 
1,140 

fa ? 

ISii 

g 'rf-cf 

^ ^1-1 T^ 

*o 

55 

US 

i§gisisii^g§ii«ig§ggiiaiigi§ 

of i-Ti-T oS-< yf oS" ci 03"^ •*»-r 

Oountry 

1 

1 

t f 

1 

I 1 

P? ( * 

g ' ! 

1 i; 
g ; i 

a 

§ s jB 
1 id® 

|ll 

1 

Total. 

Europe: 

England and Wales.. 

Scotland.. 

Irish Free State. 

Northern Ireland. 

Norway. 

Sweden. 

Denmark. 

Netherlands. 

Belgium. 

Luxemburg. 

France. 

Spain..-. 

Portugal.— 

Italy.-. 

Switzerland... 

Germany.. 

Austria..— 

Czedwslovakia. 

Hungary..... 

Yugoslavia. 

Greece. 

Bnlgaria. - - 

Bumania.. 

Poland. 

Lithuania. 

Latvia. 

Estonia.-. 

Finland. 





















































































25.776 [ 42,640 I 46,621 I 44,260 I 4:*,i97 I 20.3 1 26.6 1 24.5 |.|.| 622,905 j 1,135,369 | 1,144,326 


625 



Bureau of Agricultural Economics. OlBclal sources and Inlomatlonal Instltuto of Agriradtoo. Boto ai^KC and proda^onflgircs reto to 

Northern Eteiolsphere countries are combined with those of tho Southern Hemlsplicre which immediately follow, for 1030-31 the crop harvested in the Northern Ileml 
ore countries in IWO is combined with the Bouthem Hemlsphero harvest which begins late in IWO and ends early In 1031. 

I Preliminary. »4-year average. »2-year average. year only. «Acreage sown. »Yield per b(ic sown. 
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Table 70,— Oats: Monthly marketings hy farmers, as reported by about S,500 
mills and elevators, United Biates, 1921-22 to 19S0-S1 


Percentage of year’s receipts 


Crop year 

Aug. 

iJept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Sea¬ 

son 

1921-22. 

m 

11.8 

7.9 

5.3 

6.1 

7.3 

6.9 

66 

4.3 

HR 

6.0 

15.1 

100.0 

1922-23._. 

15.7 

11.9 


7.8 

8.6 

7.4 

7.1 

6.6 

4.7 


6.9 

8.9 

loao 

192&-24. 

17.7 

14.1 

11.5 

6.8 

7.6 

7.7 

7.9 

6.2 

4.8 

KH 

4.9 

7.0 

100.0 

1924-26. 


17.8 

11.6 

6.6 

4.8 

4.7 

3.6 

3.9 

3.9 

5.0 

4.6 

14.0 

100.0 

_ 

22.2 

13.2 

9.3 

6.3 

6.8 

6.1 

6.2 

6.2 

4.2 

4.5 

5.6 

10.4 

100.0 

192ft-27_ 

21. S 

11.7 

8.7 

6.8 

6.4 

6.1 

6.7 

6.6 

4.4 

6.6 

6.4 

10.9 

100.0 

1927-28. 


13.8 

9.7 

6.7 

6.7 

6.3 

6.3 

6.2 

3.8 

4.1 

6.4 

9.3 

100.0 

1928-29. 


13.8 

10.2 

6.8 1 

7.4 

6.6 

6.5 

6.1 

4.9 

4.3 

6.2 

6.8 

100.0 

1929-30. 


13.0 

8.2 

4.6 j 

6.1 

3.8 

■31 

4.6 

5.1 

4.3 

4.9 

10.6 

100.0 

1930-81. 


13.1 

8.4 

4.2 ’ 

4.6 

4.1 

li 

4.1 

4.8 

3.5 

5.4 

13.7 

100.0 


Bureau of Agricultural Economics. 


Table 71.— Oats: Receipts at primary markets, 1921-22 to 1980-31 


Vear b^inning August 

Chicago 

Minne¬ 

apolis 

St. Louis 

Milwau¬ 

kee 

Peoria 

Omaha 

Total 10 
markets t 


1,000 buih. 


1,000 bush. 

iHlii 

IJOOOtmh, 

1,000 bush. 

IJOOObush, 

1021-22. 

78,042 

83,072 

26,118 

23,612 

13,486 

10,964 

216,715 

1922-23. 

85,169 


33,261 


16,947 

14,886 

224,104 

1923-24. 

69,902 

20,269 

85,791 

20,496 

13,406 

18,386 

219,972 

1924-25. 

74,608 

64,886 

34,724 

20,542 

11,164 

16,023 

261,662 

1925-26. 

60,660 

36,616 

28,662 

14,185 

9,749 

13,124 

207,723 

1926-27. 

49,420 


19,746 

14,857 

8,256 

6,636 

140,031 

1927-28. 

63,609 

27,313 

19,394 


8,006 

8,868 

166,307 

1928-29. 

40^964 


24,421 

7,634 

7,805 

6,832 

138,068 

1929-30. 

34,691 

21,634 

19,268 

i;^624 

7,718 

0,280 

133,251 

1930-31*. 

21,825 

17,061 

9,741 i 

8,290 

4,681 

4,660 

93,770 


Bureau of Agricultural Economics. Compiled from reports of Cbics^ Board or Trade, Duluth Board 
of Trade, Indianapolis Board of Trade, Kansas City Board of Trade, Omaha Grain Exchange, St. Louis 
Merchants Exchange, Milwaukee Chamber of Commerce, Minneapolis Chamber of Commerce, and 
Grain and Peed Journal. 

1 Includes also Duluth, Toledo, Kansas City, and Indianapolis. 

» Preliminary. 

Table 72.—Oafs: Classification of receipts granted by licensed inspectors, all 
inspection points, total of all classes under each grade, 1919-20 to 1980-81 


Grade 


1 ear oegmning AUgosr 

No. 1 

No. 2 

No. 3 

No. 4 

Sample 

Total 


Cars 

Cars 

Ocers 

Oifs 

Cars 

Cars 

1919-20. 



94,497 


3,637 

170,497 

1920-21. 


kMI 

73,072 

14,766 

6,831 

103,641 

1921-22. 

2,519 

31,643 

106,103 

81.774 

6,664 

175703 


2,648 

47,348 

96,984 


4,640 

165624 



41,630 

90^769 

22; 643 

11,307 

168,963 

1924r-25. 

1.489 

33,631 

110; 377 

24,680 

14,863 

184,930 


2,197 

63,587 

76,634 

17,989 

6,260 

155,667 


1,466 

19,692 

49, SSI 

28.548 

17,695 

116,981 


2,838 

29,106 

64,444 

19,307 

5,728 

121,513 

1928-29. 

4,408 

14,144 

77,823 

20; 684 

9,305 

126,864 


4,106 

28,063 

n,m 

11,822 

3,097 

116,835 


10,344 

36,939 

36,186 

8,137 

083 

91,589 


Boreeu of Agricoltnial Economics. 




































































































































1922- 23. 

1923- 24. 

192^26-. 

1026-26. 

1926- 27-. 

1927- 28. 

1928- 29.Jv- 

1929- 30.. 

1980-31. 

1931-32. 


Bureau of Agrlcidtural Economics. Compiled firom the Chicago Dally Trade BuDetm. 

1 Saturday nearest the Ist of each month. 

Table 74. — Oats: Commercial sioeka in atore, 1926-27 to 1931-3 
DOMESTIC OATS IK UNITED STATES i 


Crop year Aug. 


1/m 

bimeCa 

1926- 27. 

1927- 28. 11, 

1928- 29. 1, 

1929- 30. 8, 

1930- 31. ? 

1931- 82. 8, 



UNITED STATES OATS m CANADA 




Bureau of Agricultural Economics, Oonwiled from weekly reports to the Grain, Hay, and Feed Market 
News Service. Data are for stocks on the Saturday nearest the 1st day of the month. 

s Includes oats in store In puhllo and private devators in 42 Important markets and also the oats afloat 
in vessels or barges in the harbors of lake and seaboard ports. Oats In transit either by rail or water, mill 
stocks, or small private stocks of oats Intended only for local purposes, not Included, 
s Ixududes oats stored at lake and seaboard ports, exduslye of oats m transit on lakes and canals. 
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Table 76. — Oais inoluding oatmeal in terms of grain: International trade, average 
I92&-2S to 1929-30, annual 1927-28 to 1930-31 


Yeir beginning July 



Bureau of Agricultural Economics. Official sources except where otherwise noted. 

I PrdXminary. 

> 3-year average. 

^ Monthly Crop Beport and Agricultural Statistics. 

< 4-year average. 

* Calendar yeer. 

• Year hei^nniDg August 1, International Yearbook of Agricultural Statistics. 
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Table 76. Oats: Estimated average price per bushel received by producers. United 
States, 1922-2S to 1931^-32 


Crop Year 

1 

Aug.| 
16 1 

I Sept 

1 16 

Oot. ' 
16 

Xov. 

16 

Dec. 

15 


1 

Cents 

1 

CeTOs 

Cents 

Cents 

Cents 

1922-23. 

33.6 

38.4 

36.4 

38.8 

403 

1923-24. 

37.6 

38.0 

39.4 

408 

42.6 

1024r26. 

49.1 

47,1 

48.6 

47.4 

606 

1925-26. 

4a 7 

38.1 

37.2 

37.6 

39.1 

1926-27. 

37.9 

36.6 

39.0 

39.8 

41.1 

1927-28. 

44.4 

43.0 

446 

46.1 

48 1 

1928-29. 

88.4 

sa? 

39.0 

89.8 

42.6 

1929^. 

42.7 

441 

448 

4S.1 i 

43.6 

1930-31. 

85.7 

3a 1 

347 

31.5 

32.3 

1931-32. 

1 

19.8 

2ao 

201 

23.2 

23.0 


Jan. Feb. I Mar. Apr. May June, July 
15 15 ' 16 15 16 16 ' 15 


Cents ^ Cents 


41.5 

43.4 
64.0 
4ao 

42.6 
49.3 

43.7 

43.1 

81.1 


42L4 

45.4 

63.4 

39.2 

43.4 

61.3 
47.0 
43.0 

80.7 


Cents Cents 
43.5 44.8 • 


46 2 

49.7 

38.8 

43.4 

54.5 

46.6 

41.4 
80.1 


46.5 

U.7 

39.4 

43.2 
56.9 

46.8 
42L4 

30.2 


45 3 
4&8 

46.4 

39.6 

46.4 
62.0 

44.6 

40.9 

28.6 


Cents Cents 

Cents 

43.7 

402 

39.0 

46.8 

49.4 

42.6 

48.3 

46.3 

48.3 

38.9 

37.7 

39.0 

4&0 

46.3 

4L2 

61.4 

66.2 

48.9 

1 42.6 

42.9 

4L1 

39.3 

301 

4L9 

20.1 

23.3 

31.9 


1 


I 


I 


of Aglcullural Economics. on returns from special price reporters. Monthly prices, 
by States, weighted by production to obtain a price for the TJnit^States; yearly price obtained by 
Ing monthly prices by monthly marketings. Mean of prices rep^ed on 1st of month and 1st of sucoeeSng 
month, August, 1922-December, 1923. 


Table 77.— Oats, No. 8, white: Weighted average price'^ per bushel of reported cash 
sales, Chicago, 1909-10 to 1931-32 


Crop year ^ 

Aug. ^ 

1 

1 

Sept ' 

1 

Oct. ^ 

! 

Nov. ' 
1 
1 
t 

Dec, 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June ' 

1 

July j 

Weight¬ 
ed aver¬ 
age 


' ' 1 1 

i Cents Cents Cents Cents Cents Cents Cents C^nis Cents Cents Cents Cents. 

Cents 

1909-10. 

38 

39 1 

40 

40 1 

44 


47 

44 

42 , 

40 

38 1 

41 

42 

1910-11. 

86 

84 1 

1 32 

32 

32 

33 

31 1 

31 

32 

34 

39 

44 

33 

1911-12. 1 

41 

45 ' 

' 47 

48 

47 

60 

52 

63 

57 

66 

53 1 

49 

60 

1912-13. ! 

33 

33 

38 

32 

38 

33 

33 I 

32 

35 

38 

40 

40 

36 

1913-14. 1 

42 

43 

40 1 

40 

40 

39* 

39 

39 

39 

40 

40 1 

37 

40 

1914rl6. ! 

42 

48 

46 ' 

48 

49 

63| 

58 

67 

57 

64 , 

49 1 

63 

60 

1916-16. 

41 

34 

36 1 

1 36 

42 


45 

> 42 

44 

43 ' 

39 

41 

41 

191«-17. 1 

44 

46 

49 1 

1 66 

63 

67 1 

1 56 

61 

69 

70 

67 

78 

54 

1917-18. 

61 

00 

60 

66 

77 

82 

89 i 93 

89 

77 , 

1 77 

77 

71 

1918-19. 

70 

72 

69 1 

72 

72 

65 

58 1 

1 ^ 

70 

60 

70 

78 

70 

1919-20. 

73 

68 

70 

73 ! 

82 

86 

86 ' 


1 101 1 

109 

113 

91 

80 

1920-21. 

70 

62 

64 

51 

48 

44 

42 

42 

36 

39 

37 

34 

51 

1921-22. 

32 

36 

31 

38 1 

34 

34 

86 

86 1 

1 88 

88 

87 

36 

36 

1922-23. 

32 

38 

42 

43 

44 

43 

44 

45 

46 

46 

43 

40 

41 

1923-24. 

38 

40 

43 

43 I 

44 

46 

48 

47 

48 

48 

61 

54 

4S 

1924^26. 

60 

48 

60 

60 

68 

68 

53 

48 

1 42 

45 

49 

44 

SO 

1925-26. 

41 1 

39 

39 

40' 

42 

42 

41 

40 

42 

41 

40 

42, 

41 

1926-27. 

38 

38 

44 ' 

42 

46 

46 

48 

44 

45 

50 

49 

45 

43 

1927-28. 

47 

47 

48 

49 

54 

65 

66 

69 

63 

67 

68 

56 

55 

1928-29. 

38 

41 

42 1 

44 

46 

60 

50 

48 

48 

45 

46 

47 

44 

1929-30. 

43 

48 

47 i 

45 

46 

45 

44 

43 

43 

41 

38 

36 

44 

1930-31. 

89 I 

38 

36 j 

33 

34 

82 

32 

31 

30 

28 

27 

23 

86 

1031-32 

. 21 

22 

23 

26 

25 










1 





I t 1 

1 





Bureau of Agricultural Economics. Compiled from the Chicago Daily Trade Bulletin. Data for 1899- 
1908 available in 1934 Yearbook, p. 628, Table 94. 

1 Average of daily prices weighted by oar-lot sales. 
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Table 78.— Barley: Acreage^ production, value, exporU, etc,, United States, 

mo-mi 


Year 

Aore- 

hiff- 

vested 

Aver¬ 

age 

yield 

per 

acre 

Produc¬ 

tion 


Farm 
value, 
basis 
Dec. 1 
farm 
price 

Price 
per 
bushel 
at Chi¬ 
cago, 
year 
bep^ln- 
nmg 
August^ 

Foreign trade, including barley^ 
flour, and malt, year beginning 
July* 

Domes¬ 
tic ex¬ 
ports 

Im¬ 

ports 

Net exports ® 

Total 

Per¬ 
cent¬ 
age of 
produc¬ 
tion 


1,000 

Bushels 

1,000 


1,000 


im 

1,000 

1,000 

Per 


acres 

of 48 /5e. 

bushels 

Cents 

dollars 

Cents 

btLshels 

bushels 

bushels 

cent 

1900-_ 

4,545 

21.1 

95,041 

40.5 

38,896 

^56 

6,619 

175 

6,445 

6.7 

1901.—. 

4,742 

25.7 

121,784 

45.2 1 

55,068 

64 

9,079 

GO 

9,019 

7.4 

1902—. 

5,126 

29.1 

149,389 

45.6 ' 

67,944 

56 

8,745 

59 

i 8,686 

5.8 

ion?_ 

5,563 

26,4 

140864 

45.4 i 

66,700 

56 

11,280 

94 

11,187 

7.6 

1904.. 

5,912 

27.4 

162; 105 

41.6 1 

67; 427 

49 

li;i05 

84 

11,021 

as 

1905.. 

6,250 

27.2 

170,089 

39.4 

66,959 

50 

18,431 

20 

18,410 

las 

1906-. 

6,730 

28.6 

192,270 

4L6 I 

80,069 

61 

8,616 

41 

8,632 

4.6 

1907. 

6,941 

24.5 

170,008 

66.3 ! 

112,675 

S4 

4,554 

202 

4,370 

2.6 

190^. 

7,294 

25.3 

184,857 

55.2! 

102,037 

67 

a729 

4 

a725 

3.6 

1909. 

7,699 

S2.S 

179,944 








1909. 

7,699 

24.4 

187,973 

54.8 i 

102,947 

67 

4.454 

6 

4,449 

2.4 

1910. 

7,743 

22.5 

173,832 

57.8 

10a426 

92 

9,507 

187 

9,320 

5.4 

1911. 

7,627 

21.0 

160,240 

86.9 

139,182 

122 

1,655 

2,772 

8 1,117 

.7 

1912. 

7,630 

29.7 

223,824 

50.5 

112,967 

68 

17,874 

15 

17,859 

8.0 

1913. 

7,499 

23.8 

178,189 

53.7 

95,731 

65 

6,945 

351 

a5g4 

3.7 

1914. 

7,666 

25.8 

190953 

54.3 

105,903 

72 

28,712 

103 

28,609 

1A7 

- -_ 

7,148 

82.0 

2^851 

51.6 

118,172 

69 

3a 821 

37 

3a 783 

13.5 

1916_ 

7,757 

23.6 

182; 309 

88.1 

160,646 

191 

20,310 

462 

19,867 

10.9 

1917. 

8,933 

23.7 

211,759 

113.7 

24a 758 

146 

28,717 

517 

28,200 

13.3 

1918. 

9,740 

26.3 

256,225 

9L7 

234,942 

104 

20,324 

24 

29,801 

1L4 

1910. 

6,179 

18,9 

122,029 








1919. 

6,579 

19.9 

131,088 

12L5 

159,258 

145 

34,691 

^5 1 

84,356 

26.2 

1920. 

7,438 

23.1 

171,683 

71.6 

122,746 

78 

27,255 

20 

27,234 

16.9 

1921. 

7,073 

18.5 

180,747 

42.1 

55,059 

61 

27,546 


27,588 

21.1 

1922. 

6,599 

23.3 

163,771 

62.5 

8a792 

65 

21,909 

38 1 

21,871 

14.2 

1923. 

7,150 

22.2 

158,967 

53.5 

85,089 

72 

13,913 

55 1 

13,858 

8.7 

1924-. 

6,767 

29. S 

199,199 








1924. 

6,910 

24.0 

165,814 

74.7 

, 123,830 

90 

28,543 

48 

28,495 

17.2 

1925. 

8,076 

1 23.9 

192,671 

58.6 

1 112,809 

72 

8a 448 

53 

80,395 

15.8 

1926. 

7,840 

, 209 

183,712 

57.1 

1 93,510 

77 

19,655 

49 

19,605 

12.0 

1927. 

9,419 

25.6 

240,993 

67.6 

, 162,741; 

91 

39,274 

46 

39,230 

16.3 

1028. 

12,710 

26.1 

331,148 

54.7 

> isaosoi 

60 

6a205 

45 

6a 249 

18.2 

1929. 

13,523 

20.7 

280,242 

54.4 

, 152,334 j 

62 

24,054 

41 

24,013 

8.6 

1930-. 

12.662 

24.1 

304,601 

38.9 

' 118,359 1 

54 

> 11,443 

1,413 

10,025 

3.3 

1931«. 

11,471 

‘ 17.3 

198,965 

35.2 

7a 119 






1 

1 


1 . 1 1 - 


Bureau of Agricultural Economics. Production figures are estimates of the crop-reporting board, revised, 
1919 to 1928. See introductory te\t; italic figures are census returns. See 1927 Yearbook, p. 799, for data 
for earlier years. 


J Tlrom Bureau of I^bor Statistics as follows: Bulletin No. 39,1900-1901. August, 1900-December, 1901, 
dioice to fancy malting, by samples. Wholesale price bulletins—monthly quotations, January, 19(^ 
December, 1013, choice to fancy malting; January, 1914-September, 1927, fair to good malting. Beianning 
October, 1927, grade reported as feeding, but as quality remained unchanged, no change was made in 
conmarativejpnces. 

BCompiledrfrom Commerce and Navigation of the Tnited States, 1900*1017: Foreign Cozmnerce and 
Navimtion of the Tnited Stat^ 1918; Monthly Summary of Foreign Commerce of the United States, 
Junelssues, 1019-1926; January and June ismes, 1027-1931; and official records of the Bureau of Foreign 
and Domestic Commerce. Mmt converted to terms of barley on the basis that 1.1 bushels of malt is the 
product of 1 bushel of barley. Barley flour converted on the basis that 1 barrel of flour is the product of 
9 bushds of barley. Exports of flour not reported prior to 1919, Barley—general imports, 1900-1909; 
imports for consumption, 1910-1931. Malt—general imports, 1909-1914; Imports for consumption, 1915- 
1931. Imports of flour not reported prior to 1915; imports for consumption, 1915-1931. 

> Total eiports (domestic exports plus reexports) minus total imports. 

« Average for 11 months. 

■ Net imports. Total imports minus total exports (domestic plus foreign). 

•Prriimmary. 
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Table 79.— Barley: Acreage harvested and production^ hy States^ average ISSir- 
19^8, annual 1928-1981 


State and division 

Acreage harvested 

Production 


1928 

1929 

1930 

19311 

Aver¬ 

age, 

1924- 

1928 

1928 

1929 

1930 

1931> 

Maine. 

Vermont. 

New York. 

New Jersey. 

Pennsylvania. 

1,000 

acres 

3 

5 

182 

1 

18 

1,000 

acres 

3 

6 

202 

1 

29 

1,000 

acres 

3 

6 

181 

1 

36 

ifioo 

acres 

3 

6 

168 

1 

45 

1,000 

acres 

3 

5 

173 

1 

60 

1,000 

bushels 

95 

141 

5,184 

29 

445 

1,000 

bushels 

81 

110 

5,252 

80 

740 

uooo 

budiets 

89 

130 

4,000 

22 

774 

1,000 

bushels 

96 

140 

6,208 

32 

1,170 

1,000 

bushels 

87 

150 

4,325 

32 

1,590 

North Allan- 











tie-. 

210 

240 



242 

5,893 

6,213 


6,646 

6.184 

Ohio. 

153 

8^ 


■^3 

96 

4,175 

8,427 

2; 093 

2,943 

2,736 

T-nHiAnfi . 

86 

78 

87 

38 

63 

766 

1,699 

781 

950 

1,293 

Illinois. 

367 

624 


288 

297 


18,408 

10,200 

8,640 

8,613 

Michigan.. 

166 

264 

231 

238 

278 

4,418 

7,524 

i481 

6,693 

7,228 

Wisconsin. 

544 

726 



731 

17.248 

23,925 

20,887 

23,902 

19,006 

Minnesota.. 

It 383 

2,064 

2,240 

1,994 

1,874 


57,792 

63,760 

63,838 

37,480 

Iowa... 

367 

802 

686 

648 

621 

11,416 

36,406 

19,865 

16,166 

I?;546 

Missouri. 


11 


13 

23 

194 

176 

135 

217 

552 

North Dakota- 

1,811 

2,436 

2,876 

2,688 

1,812 

37,630 

56,005 

38,812 

43,996 

18,482 

South Dakota.. 

msm 

1,715 

2,070 

1,987 


22,797 

86,015 

35,811 

42,720 

16,680 

Nebraska. 

277 


648 

728 

864 

6,462 


15,552 

18,876 

14,091 

YAriMiQ 

426 

608 

682 

612 

563 

6,171 


9,603 

10,496 

8,726 

North Cen¬ 











tra_ 

6,607 

10,074 

10,672 

9,744 

8,936 

160,205 

261,879 

gjjgj 


148,433 

Maryland. 


8 

10 

12 

16 

260 

220 

291 

384 

528 

Virginia. 


11 

13 

16 

17 

807 

314 

333 

342 

570 

North Carolina. 


16 

19 

21 

24 

178 

288 

342 

368 

480 

South Atlan¬ 











tic. 

31 

35 

42 

48 

67 

744 

822 

966 

1,094 

1,578 

Kentucky-. 


Jj 

Jj 

7 

12 

120 

46 

118 


336 

Tennessee. 


10 

11 


17 

269 

171 

207 

229 

382 

Oklahoma. 

■si 

62 

71 

67 

117 

1,826 

msem 

1.136 

838 

S;457 

Texas_ 

167 

172 


184 

221 

8,112 

2,924 

3,783 


<104 

South Cen¬ 











tral. 

306 

246 

281 

m 

867 

5,318 

4,164 

6,244 

3,967 

8,369 

Montana. 

160 

216 

268 

232 

139 

4,303 

6,460 

4.128 

8,828 

1,946 

Idaho. 

122 

132 

135 

148 

158 

8,791 

4,290 


6,328 

4,108 


67 

104 

187 

130 

98 

1,418 

2,496 


2,600 

1,568 

Colorado. 

387 

612 

608 

' 672 

458 

7,107 

11,776 


12,298 

7,099 

New Mexico. 

7 

8 

8 

9 

11 

114 

144 

150 

180 

263 

Anzona. 

13 

8 

9 

10 

10 

415 

272 

270 

320 


Dtah. 

23 

34 

38 

42 

38 

857 

1,360 

1,452 

1,806 

1,2M 

Nevada.. 

7 

8 

6 

6 

5 

292 

280 

181 

240 

155 

Washington. 

66 

49 

64 

68 

59 

2,042 

1,666 


1,827 

1,888 

Oregon. 

71 

76 

84 

1 76 

74 

1,909 

2; 204 


2,280 

2.072 

California. 

926 

969 

1,066 

1 1,094 

820 

24,460 

27,132 

Eica 

32,820 

1<776 

Western. 

1,838 

2; 116 

2,402 







34,401 

United States. 

8,091 

12; 710 

13,523 

1%662 

11,471 

218,868 

331,148 

^9 

304,601 

198,966 


Bureau of Agricultural Eoonomics. Estimates of the crop-reporting board. Bevised, 1910 to 1928. 
See introductory text. 

1 Preliminary 
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Tablb 80. — Barley: YiM per acre, average 1919-19B8 arid annual 1928-1931, 
and eetimcUed price per bushel, December 1, average 1925-1929 and annual 1926- 
1931, by States 


State and division 

Yield per acre 

Estimated prio 

B per bushel, Dec. 1 

Aver¬ 

age, 

1919- 

1028 

1926 

1927 

1928 

1929 

1930 

1931 

Aver¬ 

age, 

1925- 

1929 

1926 

1927 

1928 

1929 

1930 

1931 


Bush, 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Bush. 

Os. 

Os. 

Os. 

Cts. 

Cts. 

Cts, 

as. 

Maine.. 

28.6 

30.0 

27.0 

27.0 

29.7 

82.0 

29.0 

95 

92 

94 

■foi 

iril 

81 

50 

Vennont.. 

26.4 

26.0 

26.0 

22.0 

26.0 

280 


93 

85 

95 

Rtni 


85 

60 

New York. 

25.9 

28.3 

29.0 

26.0 

22.1 

31.0 


79 

75 

HO 

78 

84 

62 

45 

New Jersey. 

26.4 

33.0 

37.0 

30.0 

22.0 

32.0 


85 

85 

83 

86 

85 

65 

43 

Pennsylvania. 

22.2 

24.5 

210 

26.5 

21.6 

26..0 

B 

85 

Kg 

83 

84 

Kg 

Kg 

40 

North Atlantic.— 

26.7 

28.0 

28.5 

25.9 

22.2 


1^ 

BE 

76.9 

m 

79.8 

85.4 

612 

46.6 

Ohio. 

25.1 

30.0 

26.0 


23.0 

Klii 


65 

~2 

72 

m 

’"ei 


”15 

Indiana.. 

20.3 

25.0 

20.0 

20.5 

21.1 

26.0 

214 

66 

66 

73 

59 

62 


30 

Tllinnisi__ _ 

29.4 

31.0 

29.5 

29.5 

25.5 


29.0 

61 

58 

73 

53 

56 

48 

39 

Michigan. 

23.4 

26.5 

26.5 

205 

19.4 

27.7 

26.0 

70 

65 

76 

HL 

69 

55 

40 

Wisconsin-. 

28.9 

31.0 

31.0 

33.0 

29.0 

310 

26.0 

67 

65 

76 

65 

65 

61 

43 

Minnesota. 

24.6 

22.5 

28.0 

200 

210 

27.0 

20.0 

53 

51 

85 


48 

35 

84 

Iowa. 

27.8 

28.5 

300 

33.0 


29.5 

26.0 

57 

56 

66 

54 

52 

41 

34 

Missouri. 

19.6 

18.0 

18.6 

16.0 


19.0 

210 

86 


95 

HE 


60 

87 

North Dakota. 

18.4 

13.5 

22.5 

23.0 


17.0 

mim 

47 

45 

59 

43 

42 

26 

26 

South Dakota.. 

19.6 

9.0 

26.0 

21.0 

17.3 

21.5 

9.1 


52 

58 

48 

45 

29 

32 

Nebraska. 

21.6 

16.5 

27.6 

29.0 

210 

26.0 

16.5 

54 

58 

55 

51 


35 

28 

TTfinsftf;- 

15.7 

9.8 

12.0 

21.5 

16.6 


15.5 

55 

61 

55 

50 


37 

22 

North Central.... 

22.0 

19.0 

25.6 

26.0 

■Siwii 

235 

16.6 

515 



61.2 

49.7 

86.7 

33.2 

Maryland. 

27.3 

300 

26.5 

27.6 

29.1 

32.0 

Kfi! 


M 

87 

85 


76 


Virginia.. 

26.4 

29.5 

24.0 

205 

25.6 

208 

33.5 

Hi 


87 

8f 

96 

87 

45 

North Carolina_ 

118.6 

200 

18.5 

18 0 

18 0 

17 6 


Hi 


110 

Kg 

128 

imSk 

70, 

South Atlantic..— 

24.9 

26.7 

22.5 

23.5 

23.0 

22.8 

27.7 


be 

914 

97.8 


89.2 

52.6 

Kentndky. 

22.6 

26.6 

^6 

23.0 

"iTs 

wm 


92 

86 


91 

99 



Tennessee.... 

17.7 

22.5 

115 

17.1 

108 

17.6 

22.5 


9t 


mm 

102 

98 


Oklahoma. 

15.6 

20.0 

11.0 

16.5 

16.G 

12.5 

mm 

65 

5i 

65 

65 

63 

51 


Texas. 

19.3 

29.0 

13.5 

17.0 

19.6 

16.0 

23.5 

70 

53 

70 

73 

62 

55 


South Central_ 

17.7 

25.3 

13.0 

16.9 

107 

116 

22.8 

SE 

67.2 

71.6 

72.8 

64.6 

67.6 

29.9 

Montana. 

22.8 

24.0 

33.0 

30.0 

18.0 

16.5 

B3! 

64 

"~64 



S 


”15 

Idaho. 

29.6 

29.0 

34.5 

32.5 


36.C 


63 


68 

63 

66 

41 

38 

Wyoming-. 

22.6 

25.5 

27.0 

210 


20.0 


62 

62 

61 

61 

64 

44 

40 

Colorado. 

19.4 

15.6 

20.0 

23.0 

18.C 

21.5 

15.5 

55 

56 

56 

54 

54 

iKO 

31 

New Mexico. 

17.6 

23.0 

16.0 

10 0 

18.7 

mm 

23.C 

75 

65 

70 

76 

81 

62 

33 

Arizona. 

3ai 

27.0 

30.0 

310 

imam] 

32.0 

32. C 

85 

85 

76 

IHIE 

85 

65 

55 

Utah,. 

32.3 

34.0 

39.0 

400 

88.2 

43.0 

32. C 

77 

72 

76 

73 

78 

52 

52 

KAVftdft 

86.0 

40.0 

47.0 

35.0 

36.2 


31.0 

82 

85 



85 

65 

62 

Wadiington. 

31.5 

32.0 

39.0 

34.0 


i 31.6 

32.0 

72 

65 

77 

70 

78 

47 

42 

Oregon. 

26.2 

24.0 

31.0 

29.0 



28. C 

73 

65 

77 

72 

77 

HE 

45 

OaUfomla_ 

26.6 

27.3 

26.5 

28.0 

27.3 

B 

16.8 

74 

58 

93 

72 

imj 

48 

49 

Western. 

25.7 

24.9 

27.2 

27.5 

210 

26.7 

18.4 

68.2 

59.6 

m 

m 


46.6 

42.6 

United States_ 

22.8 

209 

25.6 

26.1 


211 

171 

' 58.5 


67,6 

617 

«.4 

1a9 

85.2 


Bmean of Agrlcnltuial Economics. Estimates of the crop-reporting board, Revised, 1019 to 1928. 
See intzodnctory text. 


tfi-year average. 


















































































STATISTICS OP GRAINS 


Table Barley: World production, 1894-9o to 1931-32 



1920- 21. 1,261 

1921- 22. 1,240 

1922- 23. 1,306 

1923- 24. 1,416 

1924r25. 1,311 

1925-26. 1,486 

1920-27. 1,456 

1927- 28. 1,484 

1928- 29. 1,699 

1929- 80. 1,747 

1980-81. 1,687 

1931-32 7. 1,465 


Bureau of Agricultural Economics. Official sources and International Institute of Agriculture. Both 
acreage and production figures refer to the year of h^est. Harvests of the Northern Hemisphere countries 
are combined with those of the Southern Hemisphere which immedlatdy follow: thus for 1^0-81 the 
crop harvest in the Northern Hemisphere countries in 1980 is combined ^th the Douthem Hemisphere 
harvest which begins late in 1930 and ends early in 1931. 

1 Includes all Hussian territory reporting for the years shown. ^ , 

s Total Busslaxi Empim exclusive of the 10 \ Istula Brovinces of Bussian Poland and the Province of 
Batum in Transcaucasia. 

> Exclusive of Bussian Poland, Lithuania, parts of present Latvia and the Lktalne, and two Provinces 
of Transcaucasia. 

* Beginning this year, estimates within present boundaries of the Union of Socialist Soviet Bepublics 
excluding Turkestan, Transcaucasia, and the Far East, which r^ons in 1924r-25 produced 20.897,000 
bushels. 

< Postwar boundaries beginning this year and therefore not comparable with earlier years. 

« Beginning this year weighed bushels, those reported for the earlier years being measured bushels. 

7 Preliminary. 
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YEARBOOK OP AGRICULTURE. 1932 


Table 83. — Barley: Monthly marketings by farmers as reported by about 8^500 
mills and elevators. United States, 1921-8i^ to 1930-31 


Percentage of year’s receipts 


Crop year 

Aug. 

Sept. 

Oct. 

Kov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Sen- 

son 

1921-22. 

140 

10.5 

7.8 

44 

42 

3.9 

43 

42 

3.0 

44 

43 


loao 

1922-28. 

«2.9 

14 6 

10.8 

5.2 

6.0 

48 

3.2 

8.6 

1.9 

2.7 

7.0 

17.4 

100.0 

1923-24. 

23.7 

15.1 

9.9 

7.8 

6.5 

41 

3.5 

3.1 

2.6 

2.3 

ai 


100.0 

1924r-25. 

16.8 

21.4 

wsmi 

8.1 

A7 

5.1 

3.8 

3.3 

2.4 

2.7 

47 

Kijltl 

100.0 

1925-26. 

19.1 

18.4 

11.7 

6.6 

A1 

40 

3.4 

3.1 

2.0 

3.8 

6.0 

16.4 

100.0 

1926-27. 

16.5 

11.6 

7.4 

6.2 

48 

5.1 

3.2 

3.0 

3.6 

41 

16.3 

17.4 

100.0 

1927-28. 

17.4 

18.7 

12.2 

8.0 

5.7 

47 

45 

45 

2.1 

2.7 

10.4 

9.1 

100.0 

1928-29. 

21.4 

18.3 

11.8 

6.7 

6.0 

3.5 

8.9 

3.2 

2.7 

2.5 

7.4 

12.6 

100.0 

1929-30. 

24 7 

140 1 

8.9 

5.6 

5.1 

3.3 

3.2 

3.1 

2.6 

8.2 

9.9 

16.4 

100.0 

1930-31. 

25.0 

15.7 


5.8 

5.0 

46 

3.5 

3.2 

3.2 

3.4 

13.9 

6.7 

100.0 


Bureau of Agricultural Economies. 


Table 84. — Barley: Receipts at specified markets, 1921-28 to 1930-31 


Year beginning August 

Minne¬ 

apolis 

Duluth 

Chicago 

Milwau¬ 

kee 

Omaha 

Totals 

markets 

Fort 
WUliam 
and Port 
Arthur 1 




1,000 

1,000 

1,000 

1,000 

1,000 


bushels 

bushels 

bushels 

bushels 

buthtls 

bushels 

bushels 

1921-22. 

11,926 


7,673 

9,330 

1,152 

35,160 

11,697 


14,244 

3,844 

10,103 

8,922 

801 

87,914 

15,766 

1923-24. 

15,396 

3,654 

9,756 


948 

38,830 

15,910 

1924-25. 

23,158 

mzmim 

11,336 

13,127 

796 

62,918 

28,045 

1925-28. 

23,245 

13,244 

9,540 


729 

57.431 

86,662 

1926-27. 



8,386 

8,440 

594 


35,784 

1927-28-. 

22,982 

22,680 

11,820 

11,061 



23,652 

1928-29. 

27,174 


14680 

13,554 



45,498 

1929-30-. 


11,084 

6,601 

13,121 

1,656 

60,601 

18,761 

1930-31 s. 

18,080 

6,165 

6,562 

10,883 

1,038 

42,828 

16,141 


Bureau of Agricultural Economics. Compiled ft'om reports of MiUneapolis Chamber of Commerce, 
Puluth Board of Trade. Chicago Board of Trade. Milwaukee Chamber of Commerce. Omaha Grain 
Exchas^. American Elevator and Grain Trade, and Canadian Grain Statistics. 

I Crop year begins September 
I Prefiininary. 

Table 85. — Barley: Classificafion of receipts graded by licensed inspectors, all 
inspection points, total of all classes under each grade, 1926-27 to 1930-31 


Grade 



Choice 

No.l 

No.l 

Choice 
No. 2 

Special 
No. 2 

No. 2 

Choice 
No. 3 

No. 3 

No. 4 

No. 6 

No.l 

feed 

Sam¬ 

ple 

Total 


Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

1926-27 1. 

251 

481 


2,168 


421| 

4,929 

4,026 

266 

916 


34633 

1927-28. 

262 

2,199 


14,913 

12,151 

274 

14299 

4197 

183 

2.875 


64336 

1928-29. 

329 

966 


13,128 


892 

24264 

EaED 

136 



93,866 

1029-30. 

223 


50 



315 

mm 

7,269 

102 


6,121 

47,068 

1930-31. 

1 

261 

1 

1,483 

76 

11,629 


249 

a 489 


127 

m 

1,927 

44647 


Bureau of Agricultural Economics. 


I Barley grades became effective Aug. 24.1926. 
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Table 86. — Barley: Commercial stoclcs in dore, 1926-27 io 1931-32 
DOMESTIC BARLEY IN UNITED STATES i 


Crop year 

Aug. 

Sept. 

Oct. Nov, 

Dec. 

Jan. Feb. Mar. Apr. ^fay 

June 

.'uly 

1926-37. 





im 

bushels 

I 

1,000 
bushels 
6.t64 
4,423 
11,985 
10,961 
14,201 

1,000 

bushels 

6,116 

4,273 

11,399 

10,415 

12,279 


l,roo 

busk^^'^ 
2,720 
2,801 
6,861 
6, 3m0 
C,71b 

1027-28. 

1U28-29. 

1029-30. 

1930- 31. 

1931- 32. 

3,108 

3,395 

9,798 

6,746 

6,568 

5,041 

9,318 

12,894 

10,946 

7,093 

6,549 

10,681 

12,568 

15,856 

7,211 

6,957 

11,007 

12,721 

15,018 

7,365 

6,769 

11,744 

ii,7eo 

14,637 

7,124 

4,588 

9,9U3 

9,726 

10,159 

3,890 t 2.410 
8,412 >7,873 
8,137 |6,843 
7,319 6,232 


1 

1 1 1 


TINITED STATES BARLEY IN CANADA 

_ 






272 

40 

1,144 

972 

838 


64 

9 

173 

038 

291 

70 

25 

170 

936 

272 

59 

0 

81 

993 

243 

0 

3 

92 

963 

68 

13 

f-rt 

9u7 

45 

1927- 28. 

1928- 29. 

1920-30. 

1930-81. 

IfiSI-as _ 

5 

0 

279 

797 

45 

66 

767 

246 

652 

24 

605 

4,171 

1,266 

680 

24 

344 
6,599 
1,749 
444 
24 

152 

2,319 

955 

371 

24 










CANADUN BARLEY IN UNITED STATES * 







■■I 

2,942 

1,945 

6,210 

3,086 

1,329 


1,677 

1,191 

3,232 

2,928 

1,267 

60S 

557 

2,239 

2,781 

903 

2,401 

112 

2,523 

2,n5 

764 

1,573 

483 

3,315 

2,376 

1 627 

175 

278 

2,110 

2,370 

3-3 

1927- 23. 

1928- 29. 

1929- 80. 

1939-31. 

ioai-S9 

19 

300 

2^277 

1,839 

119 

1 

27 

249 

1,711 

1,800 

3 

27 

1,751 

1,664 

725 

4 

717 

2,959 

1,999 

832 

4 

1,768 

4,778 

2,637 

1,561 

649 


t 




1 



Bureau of Agricultural Economics. Compiled from weekly reports to the grain, hay, and feed market 
news service. Data are for stocks on the Saturday nearest the 1st day of the month. 

1 Includes barley in store in public and private elevators in 42 Important markets and al:o hirley afloat 
in vessels or barges in harbors of lake and seaboard ports. Barley in transit either by rail or water, mill 
stocks, or small private stocks of barley intended only for local purposes, not inriuded. 

3 Includes barley stored at lake and seaboard ports, exclusive of barley in transit on lakes and canals. 


Table 87. — Barley: Estimated average price per bushel leccived by producerSf 

United StcUeSf 1922-23 to 1931-32 


Crop year 

Aug. 

15 

Sept. 

15 

Oct. 

15 

Nov. 

15 

Dee, 

15 

Jan. 

15 

Eeb, 

15 

Mar. 

15 

Apr. 

15 

May 

15 

Juno 

13 

July 

15 

Weight¬ 
ed aver¬ 
age 


Ctvts 

Onfi 

Cents 


Cents 

Cents 


Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1923-23. 

47.7 

40.2 


Kylii 

55.6 

5<1.8 


58.0 

■.itWil 

60 8 

68.3 

64.7 

51.8 

1923-21. 

1^ 

51.9 

54.7 



■«H*1 

5a 0 

60 0 

aiilttl 

EHO 

EiSl 

68.8 

56.6 

1924-25. 

73.7 

75.6 

1»] 




84.8 

81.6 

76.1 

7a 9 

76.4 

73.5 

77.4 

[ 11 M 1 M H 1 


60 8 

o7.6 

5s 0 

58.4 

69.5 

66.3 

54.6 

54.8 

65.1 

63.7 

5a 3 

59.2 

: 11 11111 H 1 


6Z9 

64.4 

m.o 

56.4 

5a 0 

6L3 

62.2 

64.1 

684 

76.3 

7L4 

6L9 

i 1111111H 


69.6 

66.8 

66.8 

71.5 

78 6 

wtiKm 


81.3 

84.5 

81.7 

77.6 

72.7 

1 1111111111 


KMI 

63.2 






68.0 

65.3 

52.6 

55.6 

56.1 

I ws.ii 1111111 Mi 


65.2 




53 9 

62.5 

51.4 

51.7 

1^0 

47.5 


51.8 




41.9 

31.6 


38 8 
85.7 

86.6 

35.3 

34 4 

35.2 

35 5 

lilll 

1^ 

39.3 

■■IjiHHHi 

m 










Bureau of Agricultural Economics. Based on remms from special price reporters, l^fonthly prices by 
States, weighted by product ion to obtain a price for the United States; yearly price obtained by weighting 
monthly prices by monthly marketings. Mean of prices reported on 1st of month and 1st of succeeding 
month, August, 1922-Decemher, 1923. 

100446®—32-41 

























































































YEARBOOK OF AGRICULTURE, 1982 


Table 88, — Barley^ excluding jiour and malt: International trade^ average 1926-26 
to 1929-30^ annual 1927-28 to 1930-81 



Year beginmng July 

Country 

Average 
1925-26 to 

1927-28 

1928-29 

1929-30 

1930-311 


1929-30 










Ex- 

Im- 

Ex- 

Im- 

Ex- 

Im- 

Ex- 

Im- 

Ex- 

Im- 


ports 

ports 

ports 

ports 

ports 

ports 

ports 

ports 

ports 

ports 













mmm 

um 

mtujm 

mMM 

1,000 

1,000 

mWmm 

MkjM 

msmM 



bushels 

bushels 

buehels 

bushels 

bushels 

bushels 

bushels 

bushels 

buJiels 

bumels 

United States_ 

31,869 

0 

36,580 

0 


0 


0 


0 

1 1 1 IlUillli— 

30,208 




■rptiwtl 

0 

63,522 



0 

Canada. 

28,724 

14 

26,131 

3 

38,668 

8 

6,306 

17 

16,603 

1 

Russia n - - - - 

tirniiTin 

0 

1,414 

0 


0 


0 



Arffflntina ^ 

9,'350 

3 A 

ll' ^8 


8,691 


5,986 


11,612 

0 


7,120 


3,0<^4 

138 

7.989 

102 

12,476 

6 

6,Qri 

2 

Czechoslavakia_ 

5,301 

366 

7,367 

64 



5,293 

81 

6,252 

8 

Algftrifl. 



6,671 

166 


262 

6,298 

305 



Tunis_ 

*477 

1,016 

1,309 

7,278 

42 

6,734 

79 

621 

894 




2,478 

0 

a 137 


L859 

0 

1,167 

0 

Hungary—. 

2,611 

2,169 

3 

_ 

2,221 

&289 

5 


2 

lEPl 

2 

1,231 

261 

7 

Bulgaria_ 

1,650 

imiiiQf 

8,488 

0 


IIIIIIQI 

650 

0 

3,307 

0 


1.235 

1 

1,304 

0 

L332 

0 

676 

2 

*8,220 



790 

>412 

1,095 

375 

256 

485 

491 

375 

ICO 


Spam. 

531 

379 

673 

1 

414 

319 

330 

18 

*335 

*0 

Sweden_ 


13 

16 


24 

3 

92 

0 

4 

41 

Egypt- 

311 

213 

674 

11 

718 

1 

138 

76 

5 

239 

Total-_ 


2,724 '138,569 

2,112 

156,911 

1,238 

136,496 

913 

131,473 

1,408 

PKHsciPii nipOBT- 











ING COITNZBZES 











Germany. 

642 

83,542 

199 

85,765 

409 

78,441 

2,000 

itfivfSl 

423 

35,233 

United Kingdom.... 


3^ 134 


34,033 


81,418 


29,798 


37,908 

Netherlands. 

790 

14;460 

711 

10,177 

1,159 

it; 046 

ImmS 

18:672 

1,232 

30,20i 

Bdglnm- 

258 

13,588 

333 

11,865 

192 

14,592 

811 


2,201 

21,564 

Denmark. 

2,891 

3,494 

8,291 

2.294 

2,884 

1,680 

2.738 

7,522 

2,669 

30,974 

Switzerland_ 

0 

3,306 

0 

2,811 

0 

A252 



1 

6,770 

Austria. 

«134 

3,163 

815 

2,849 

88 

2^432 

23 


36 

A 471 

France.. 

1,044 

2,830 

3,108 

1,638 

452 

5,483 

693 


87 

16,090 

Norway... 

0 

1,382 

0 

1,314 

0 

1,102 

0 

1,617 

0 

2; 293 

Irish Free State. 

430 

885 

612 

480 

436 

849 

53 

1,067 

42 

696 

Greece. 


593 

0 

145 

0 

603 


874 

0 

171 

Cuba. 


*260 

0 

171 

0 

8 



n 


Estonia. 


244 

0 

195 

0 

516 


154 


■||||Kn 

Italy—. 

23 

209 

16 

273 

17 

128 

3 

193 

w 

■uyj 

Total. 

6,212 

100,088 

8,585 

163,930 

5,687 

158,494 

6,888 

187,663 

6,691 

185,573 


Bureau of Agricultural Economics. OBcIal sources except where otherwise noted. 
iPrellmlna^. 

> Monthly C^op Beport and Agricultural Statistics. 

> 3-year average. 

< Calendar year. 

* 4-year average. 








































































STATISTICS OF GRAINS 


Tjlblb 89.— Barley^ No. 2: Weighted average price ^ per hushel of reported cask 
salesj Minneapolis, 1909-10 to 19S1-S2 


Crop year 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

Jan. 

Feb. 

Mar. 

Apr. 

!May 

June 

July 

■Weight¬ 
ed aver¬ 
age 


Otnts 

Cents 

CfeJifJ 

Cents 

Osnfs 

Cents 

Cents^ Cents 

Cents 

Cenfs 

Cents 


Cents 

1909-10. 

45 

48 

49 

62 

57 

61 

60 

58 

64 

64 

63 

60 

54 

1910-11. 

61 

63 

63 

66 

70 

77 

74 

81 

88 

75 

77 

87 

74 

1911-12. 

85 

94 

96 

98 

91 


Ka 

95 

KOI 

99 

76 

60 

92 

1912-13. 

46 

49 

50 

47 

45 

49 

48 

46 

46 

50 

52 

48 

4S 

1913-14. 

68 

61 

56 

53 

50 

62 

60 

4S 

47 

48 

47 

45 

51 

191^15. 

69 

58 

65 

59 

57 

68 

75 

70 

HI 

70 

66 

68 

65 

1916-16. 

69 

48 

51 

56 

61 

70 

66 

65 

6S 

70 

68 

69 

63 

1916-17. 

81 

81 

103 

111 


117 

117 

121 

136 

148 

138 

149 

117 

1917-18. 

131 

133 

128 1 127 

149 

156 

188 

212 

182 

146 

123 

118 

149 

1918-19. 

102 

95 

91 

94 

92 


87 

93 

■ns 

113 

112 

121 

100 

1919-20. 

133 

127 

129 

133 

152 

m 

137 


160 

174 

149 ’ 

116 

143 

1920-21. 

102 

99 

92 

82 

74 

69 

65 


61 

59 

57 

02 

74 

1921-22. 

68 

66 

50 

54 

47 

51 

56 


61 

62 

56 

56 

55 

1922-23. 

49 

54 

67 

60 

61 

67 

60 


64 

61 

58 

59 

58 

1923-24. 

56 

58 

60 

01 

62 

62 

68 


75 

70 

73 

76 

63 

1924-26. 

80 

81 

85 

81 

87 

93 

94 

88 

81 

84 

84 

84 

84 

1926-26. 

72 

66 

65 

63 

65 

65 

62 

62 

63 

66 

64 

67 

67 

1929-27. 

63 

62 

65 

64 

67 

69 


72 

77 

88 

88 

81 

71 


77 

72 

73 

77 

83 

84 


90 

92 

93 

94 

85 

84 

1928-29. 

66 

63 

63 

62 

62 

66 


67 

66 

60 

60 

69 

65 

1929-30?. 

62 

63 

59 

60 

60 

58 

67 

66 

67 

66 

50 

48 

59 

1939-31 » . 

63 

54 

62 

48 

47 

44 

44 

44 

48 

45 

39 

42 

47 

1931-32 > _ 

46 

50 

50 

51 

51 


















1 1 




Bureau of Agricultural Bconoirlcs. Compiled from Minneapolis Daily Market Becord. 


i Average of daily prices wei^ted by car-lot sales. 
i Spediul No. 2 barley used, August, 1929, to end of table. 

Table 90. — Flaxseed: Acreage and production, by Stales^ average 192^-1928, 

annual 1928-1931 


State 

-Acreage 

Producilon 

Aver¬ 

age, 

1924- 

1928 

1928 

1929 

1930 

19311 

Aver¬ 

age, 

1924- 

1928 

1928 

1929 

1930 

19311 

■Wisconsin-. 

Minnesota. 

Iowa.. 

Missouri. 

North Dakota. 

South Dakota.. 

Nebraska. 

irflTIRA5a 

Montana. 

Wyoming. 

United States. 

j,000 

acres 

10 

750 

14 

4 

1,420 

546 

7 

39 

202 

1 

uooo 

acres 

7 

512 

13 

2 

1,421 

669 

20 

23 

802 

18 

1,000 

acres 

7 

742 

20 

2 

1,677 

702 

28 

37 

481 

36 

IJOOO 

acres 

7 

861 

27 

2 

1,006 

185 

6 

61 

144 

14 

IBBB 



1 

1,000 

bushels 

66 

6,027 

216 

10 

3,521 

462 

21 

336 

331 

28 

2,993 

2,675 

3.047 1 3,732 

2,313 

23,816 

19,928 

15,910 




Bureau of Agricultural Bconomics. Estimates of tbe crop-reporting board. 


1 Prelmunary, 
















































































640 YEARBOOK OF AGRICULTURE, 1932 


Tabi® 91. — Flaxseed: Acreage, productum, value, foreign trade, net supply, etc.. 

United States, 1909-19S1 


Year 

Acre¬ 

age 

1 

1 

Aver¬ 

age 

yield 

per 

acre 

Pro¬ 

duc¬ 

tion 

Price 

per 

bushel 
re¬ 
ceived 
by 
pro¬ 
ducers 
Dec. 1 

Farm 
value, 
basis 
Dec. 1 
farm 
price 

Price 

per 

bushel 
of No. 

1 Flax¬ 
seed at 
Minne¬ 
apolis, 
year 
begin¬ 
ning 
Sept. 1 1 

Flaxseed, including lin¬ 
seed oil, in terms of 
seed, year beginning 
Sept. 1» 

Net 

supply 

Im¬ 

ports 

Ex¬ 
ports, 
domes¬ 
tic and 
foreign 

Net 

im¬ 

ports 


IfiQO 

Bushels 

1,000 


1,000 


1,000 

1,000 

1,000 

1,000 


acres 

of 56 lbs. 

bushels 

Otnis 

dollars 

Cents 

bushels 

bushels 

bushels 

bushels 

lono 

St 083 

9.4 

19,513 








1909-. 

2,083 

9.5 

19,699 

152 8 

30,003 

206 

6,074 

152 

5,922 

25,621 

1910-. 

2,467 

5.2 

12,718 

231.7 

29,472 

249 

12,010 

73 

11,937 

24,655 

1611. 

2,757 

7.0 

19,370 

1821 

36,272 

214 

7,848 

126 

7,722 

27,092 

1912.. 

2,851 

9.8 

28,073 

114.7 

32,202 

138 

3,845 

897 

2,948 

81,021 

1913... 

2,291 

7.8 

17,853 

119.9 

21,390 

152 

9,772 

216 

9,656 

27,409 

1914. 

1,645 

8.4 

13,749 

128.0 

17,318 

170 

12,729 

671 

12,168 

25,907 

1915. 

1,387 

10.1 

14,080 

174.0 

24,410 

204 

14,441 

813 

14,128 

28,158 

1916. 

1,474 

9.7 

14,296 

248.6 

85,541 

291 

10,946 

607 

10,439 

24,735 

1917. 

1.984 

4.6 

9,164 

296.6 

27,182 

378 

14,042 

467 

13,675 

22,739 

1918. 

1,910 

7.0 

13,369 

340.1 

45,470 

419 

9,280 

482 

8,748 

22,117 

1010 

l.SBl 

6.3 

6,653 








1919-. 

1.503 

4.8 

7,178 

438.5 

31,475 

452 

26,483 

467 

26,016 

33,194 

1920-. 

1.757 

6.1 

10,752 

176.7 

18,999 

209 

16,174 

219 

15,955 

26,707 

1921. 

1,108 

7.2 

8,029 

146.1 

11,648 

219 

23,889 

149 

23,240 

31,269 

1922-. 

1,113 

9.3 

10,375 

211.5 

21,941 

258 

29,009 

161 

28,848 

39,223 

1923.—..........__ 

1924 _ 

2,014 
3,433 

8. 5 

8.5 

17,060 

98,346 

210.7 

05l 

244 

19,557 

145 

19,412 

36,472 

1924,. 

8,469 

9.1 

31,647 

227.4 

71,728 

263 

12,849 

124 

12,726 

44,272 

1925.. 

3,078 

7.3 

22,424 

226.5 

50,783 

252 

20,858 

148 

20,710 

43,184 

1920. 

2,907 

6,7 

10,335 

194.0 

87,610 

224 

24,166 

112 

24,043 

4^378 

1927-. 

' 2,837 

9.1 

26,847 

186.0 

48,079 

220 

18,177 

120 

18,067 

43,904 

1928.. 

1 2,675 

7.4 

19,028 

201.2 

40,098 

233 

23,611 

106 

23,505 

43,433 

1929-. 

f 3,047 

5.2 

15,910 

284.3 

45,240 

292 

18,537 

109 

18,428 

86,477 

1930. 

' 3,732 

5.7 

21,240 

139.8 

29,684 

105 

9,940 

69 

9,871 

33,553 

loai a 

2,313 

i 

4.8 

11,018 

120.2 

13^243 















Bureau of Agricultural Economics. Production figures are estimates of the crop-reporting hoard; italic 
figures are census returns. See 1927 Yearbook, page 809, for data for earlier years. 

t*rhe figures shorm, 1009-1920 are averages of daily closing prices compiled from annual reports of the 
Minneapolis Chamber of Commerce; 1921-1628, are averages of daily prices weighted by oar-lot sales, com¬ 
piled from Minneapolis Daily Market Becord. 

I Compiled from Commerce and Kavigation of the TJnited States, 1009-1017; Poreign Commerce and 
Navigation of the United States, 1918|JI\Ionthly Summair of Foreign Commerce of the United Stales, 
June, July, and August issues, 1619-1026 January, June, July and Ai^st issues, 1027-1930, and official 
records of the Bureau of Foreign and Domestic Commerce. 1 bushel of flaxseed weighs 56 pounds; 1 bushd 
of seed yields 2} 2 gallons of oil; and 1 gallon of oil weighs 71 j pounds. 

* Preliminary. 


Table 92. — Flaxseed: Yidd per acre, average 1919-1998, and annual 1926-19S1, 
and estimated price per bushel December 1, average 1996-1999, and annual 1996- 
1931, by States 



Yield per acre 

Estimated price per bushel Dec. 1 

State 

Av., 







Av., 








1919- 

1926 

1927 

1928 

1920 

1930 

1981 

1925- 

1926 

1927 

1928 

1929 




1928 







1929 










Bus. 

Bus. 

Bus. 

Bus, 

Bus. 

Os. 

Os. 

Os. 

Os. 

CIS. 

Os. 

as. 

Wlsconsm_ 

12.3 

12.0 

13.2 

13.5 

11.0 

11.0 

9.5 

217 


190 

109 

270 

156 

123 

Minnesota_ 

9.6 

9.4 

9.7 

S.0 

9.0 

10.0 

7.0 

222 

197 

192 

205 

287 

145 

123 

Iowa.. 

10.4 

11.6 

12.0 

10.4 

9.0 

11.6 

8.0 

217 

105 

195 

198 

275 

155 

120 

hlissouri_ 

7.8 

8.0 

6.5 


6.0 

7.0 

6.0 

206 

195 

188 

100 

265 

150 

100 

North Dakota- 

6.9 

6.5 

8.2 

7.3 

4.5 

4.7 

3.5 

218 

193 

184 


287 

139 

117 

South Dakota.. 

7.9 

5.8 


6.6 

4.7 

4.7 

2.6 

216 


185 

201 

2S0 

133 

117 

Nebraska_ 

8.4 

8.7 

10.0 


7.0 

5.5 

3.5 

212 

186 

176 

190 

280 

125 

95 

Kansas-—.-.. 

6.6 

6.9 

6.5 

6.9 

5.5 

6.5 

6.5 

201 


185 

185 

234 

156 

120 

Montana_Z- 

6.0 

4.2 

BOM 

8.5 

8.3 

3.7 

2.3 

210 

185 

175 

102 

280 

131 

110 

TS'yoming_ 

I 6 .Q 



Mil 

5.5 

4.0 

2.0 




195 

275 

129 

115 










. 



United States. 

7.6 

6.7 


7.4 

5.2 

5.7 

4.8 

218.4 


186.0 

201.2 



s 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. 


>B-year average. 









































































STATISTICS OF GRAINS 

Table 93.— Flaxseed: World productmif 1920-21 to 1931-82 


j North- 

I -crorM , ^“^0- _ 

) hemls- pean 

^tlon ^ * Phere produc- 
produc- tion. 
tion, includ- Argen- 
tmaa 

xLu&au* ( jjjg Kussia I 

I Hussla 


Selected countries 


InuU Poland 


1920-21... 

1921-22... 

1922- 23.,. 

1923- 24... 
192^23... 

1925-26... 

1920-27... 

1927- 23... 

1928- 29... 

1929- 30... 

1930- 31... 

1931- 32... 


im 

im 

1,000 

UOOG 

IMO 

um 


UGOO 

i/,co 

bushels 

bushels 

bushels 

bushels 

bushels i busheU 

luhkcls 

bushels 

bushils 

49.638 

14,894 

60.006 

9,204 

18.029 

16,760 

7.99« 

637 

1,011 

40,773 

14,424 

36,016 

9,752 

10,375 

10,800 

4,112 

856 

909 

56,921 

16,813 

47,577 

11,043 

17.060 

17,410 

5,00S 

1,81b 

1,1(8 

76,983 

19,664 

58,005 

13.379 

28,246 

21,320 

7,140 

2,123 

1,056 

84,460 

23.982 

45,084 

16,960 

31,547 

18,520 

9,6f5 

1,872 

1,332 

81,876 

32,391 

75,113 

23,991 

22,424 

20,040 

6,237 

2 , 2:0 

1,571 

71,080 

28,861 

80,783 

20,877 

19,335 

16,080 

5,993 

2,472 

1,574 

76,716 

29,146 

82,672 

21,814 

25,847 

16,240 

4,885 

2,7C0 

1,406 

68,607 

30,530 

78,377 

23,690 

19,928 

13.920 

3,614 

2,413 

1,000 

08,683 

87,209 

50,004 

28,060 

15,910 

12,880 

2,060 

3,002 

1,718 

79,972 

87,fc06 

70,264 

29,957 

21,240 

15,200 

5.(k.9 

2,335 

1,532 

1 


82,672 

1 

11,018 

15,120 

2,5€5 

1,968 

1,107 


Bureau of Agricultural Economies. Ofacial sources and International Institute of Agriculture. Pro¬ 
duction figures refer to the year of harvest. Harvests of the Northern Hexmsphero countries are com¬ 
bined with those of the Southern Hemisphere which iinme<liotely follow; thus for 1930-31 the crop har¬ 
vested in the Northern Hemisphere countries In 1930 is combined with the Southern Hemisphere harvest 
which beg^ late in 1980 and ends early in 1931. 

1 Excludes a few minor producing countries for which no statistics are available and hlch do not enter 
into world trade. No production figures for Germany are available. 

* Figures of area harvested are not available for all years but over a 16-year period the harvested area 
averaged 10 per cent below the sown area. 

- Flat and hemp. 


Table 94.— Flaxseed: MotUhl^ 7narkefings hy farmers, as reported by about 3,500 
mills aud elevators, United States, 1921-22 to 1930-31 


Percentage of year’s receipts 


Crop year 


1921- 22. 6.4 

1922- 23. 2.5 

1923- 24. 1.1 

1924- 25.5 

1926-26. 

1926- 27. 

1927- 28. 

1928- 29. 

1929- 30.. 

1930- 31. 



Dec. 

Jan. 

jFeb. 

Mar. 

6,9 

4.3 

2.8 

3 0 

I 5.9 

4.7 

3.0 

2.7 

6.0 

2.6 

as 

2 0 

! 6.7 

3.8 

2.7 

1.8 

5 6 

2.7 

2.0 

1.8 

6.3 

2.4 

2.3 

mn 

5 3 

3.0 

1.0 

BP 

5.3 

2.1 

1.2 1 

ma 

3.3 

1.3 

1.1 1 

1.0 

3.9 

2.2 

as 

1.9 



Bureau of Agricultural Economics. 








































TabIjSI 96 ,—Flaxl Acreage and production in specified courUries, average 1921—22 to 1925—26, annual 1928 29 to 1981 32 
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Table 96. — Flaxseed: Receipts at Minneapolis, 1909-10 to 19S1S9 


Crop year 

Sept. 

Oct. 

Nov. 

Dec, 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Total 

■■ 


1 

urn 

busk. 

1,892 

1.292 

1,000 

busk. 

601 

1,000 

bush. 

966 

H 



1,000 

bush. 

222 

1,000 

bush. 

159 

1,000 

bush. 

123 

1,000 

bush. 

137 

1,000 

bush. 

9,251 

6,757 

8,674 

12,362 

7,783 

7,199 

1910-11. 

854 

535 

338 


232 

112 

118 

122 

133 

191 

1911-12. 

563 


1,716 
2,245 
1,131 

531 

459 

397 

468 

671 

mm 

487 

160 

1912-13. 


1,460 

1,246 


742 

518 

514 

432 

281 

1913-14. 

768 

I 

711 

478 

502 

270 

139 

165 

233 

117 

1014r-15. 


1,247 
1,606 
1,694 
1,112 
857 

1,016 
1.113 

599 

443 

384 

142 

77 

146 

239 

115 

1916-16. 

347 

319 

399 


486 

440 

363 

441 

199 

7,461 

8,491 

fll66 

1916-17. 

316 

Hi 

544 

442 

441 

384 

263 

565 

325 

92 

1017-18 _ 

265 

533 

553 

627 

283 

349 

648 


94 

191ft-10___ 

536 

915 

788 

558 

473 

829 

439 

436 

942 

642 

196 

7,611 

1 lU'S'ii 1111 Mil 111111 

753 

mm 

568 

492 

344 

mm 


159 

295 

522 

554 

^ 297 

5,331 

. . 

5S0 

1,444 

1,144 

861 

699 

298 

269 

364 

434 

678 

672 

338 

289 

6,726 

4,296 

6,938 

[f^llllglllMII 

mm 

375 

354 

mm 


254 

196 



167 

288 

1 wEfk 1111 HI 111111 


1.121 


577 

447 

249 

319 

476 

401 

481 

359 

1,019 

269 

.. 

2,654 

2,265 

3,331 

1,539 

1,953 

3,475 

2,745 

2,906 

1 

877 

358 

mm 

229 

mm 

296 

296 

264 

8,904 
16,169 
11,148 

.. 

1,376 

722 

1,244 

375 


671 

374 

mm 

442 

286 

L094 

830 

_ _ 

276 

320 

367 

431 

360 

294 

102fl-27 _ _ 

669 

mm 

318 

273 

169 

257 

277 

145 

441 

8,511 

13,698 

12,310 

9,697 

9,599 

1927-28. 

4,465 

8,894 

3,600 


716 

495 

471 

311 

439 

467 

143 

652 

1928-29. 

3,464 

2,939 


373 

328 

328 

255 

244 

mm 


1,249 

2,436 

2,110 

1929-80. 

1,769 



116 

133 

142 

mm 

313 

162 

1930-31. 

2,295 

1,213 

840 

912 

472 

401 

368 

449 

359 

355 

511 

154 

1931-32 . 

1,476 

321 

264 
















Bureau of Agricultural Economics. Compiled from annual reports of the Aliimeapolis Chamber of 
Commerce. 


Table 97. — Flaxseed: Commercial stocks in store, 1926-B7 to 19S1-S2 


DOMESTIC FLAXSEED IN tTNITED STATES i 


Crop year 

Sept. 

Oct. 

Nov. 


Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

tft9A-27 



RSI 

1,000 

bushels 

1,000 

bushels 

2,684 

4,247 

1,397 

917 

1,371 


1,000 

bushels 

2,089 

2,816 

780 

740 

1,273 

1,000 

bushels 

2,014 

2,178 

681 

696 

1,205 

1,000 

bushels 

1,834 

1,691 

547 

589 

972 

1,000 

bushels 

1,396 

882 

398 

519 

784 

1 

1,000 

bushels 

909 

615 

370 

314 

672 

1927- 28. 

1928- 29.. 

1929- 30. 

1930- 31. 

1931- 32. 

584 

317 

159 

467 

746 

1,583 

704 

024 

1,903 

1,383 

6,353 

2,721 

1,179 

2,202 

1,920 

4,703 

1,343 

610 

1.431 

1,585 


MHOMi 

JBHI 


■Hi 

HH 

hh 



CANADIAN FLAXSEED IN UNITED STATES a 


1920-27-. 





14 

14 

17 

17 

17 

57 

11 

13 

1927-28.. 

0 

0 

1 

12 

17 

18 

18 

mu 

0 

0 

■El 

1 

1928-29. 

1 

1 

0 

0 

0 

wl 

0 


0 

0 


0 

HI 

0 


0 

0 

0 


0 


0 

0 

■i 

0 


0 


0 

1 

1 

1 

1 

1 

1 

1 

1 

0 

1931-32. 

0 

^■1 

0 

0 

















1 





Bureau of Agricultural Economics. Compiled from weekly reports to the grain, hay, and feed market 
news service. Data are for stocks on the Saturday nearest the 1st day of the month. 

1 Includes flaxseed In store in public and prirate elevators in 42 important markets and also the flaxseed 
afloat in vess^ or barges in the harbors of lake and seaboard ports. Flaxseed in transit either by rail or 
water, mill stocks, or small private stocks of flaxseed intended only for local purposes, not included. 

3 Includes flaxseed stored at lake and seaboard ports, exclusive of flaxseed in transit on lakes and canals. 
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Tabmi 98.— Flaxseed: Infernaiional trade, average 1925-1929, annual, 1927-19S0 


Country 

Calendar year 

.Vverage 

1926-1929 

1927 

1928 

1929 

19301 

Exports ImportsjExports^ 

Imports 

EiporK 

Imports 

1 i 

Eiports^ImportsExporcSj 

Imports 

PBINCIPAL B3a»OHl> 











INQ COU^TBXES 

uooo 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

IJOrO 

1,OjO 


bushrUi 

bushels 

bushels 

bushels 

bushels 

btishels 

bushels 

bushels 

:s 

lO 

busheli 

Argentina. 

63,699 

0 

74,585 

0 

76,547 

0 

63,677 

0 

46,047 

0 

British India. 

9,442 

763 

8,670 

963 

6,835 

633 

10,005 

876 

10,455 

736 

Canada. 

2,S28 

568 

2,185 

354 

2,950 

800 

850 

1,374 

1,397 

809 

TTmgnftV_ 

2,079 

0 


0 

2,379 

0 

2, ITS 

0 


0 

Lithuania.. 

^811 

0 

9S5 

0 

276 

0 

'071 

0 


C 

Latvia. 

6i4 

560 

577 

512 

379 

706 

604 

6S2 

42S 

oOC 

IWoroeflO- 

363 

0 

476 

0 

379 

0 

359 

0 


0 

■RHtrfip.® . 

188 

0 

178 

0 

107 

0 

20 

0 


0 

China. 

117 

0 

221 

0 

10 

0 

1 

0 

23 

0 

Estonia. 

86 

30 

73 

24 

12 

76 

113 

42 

99 

a 

BnTnftTifa 

3 60 

«0 

107 

0 

36 






Tunis.. 

46 

0 

46 

0 

64 

mug 

39 

0 

25 

0 

Total. 

80.363 

1.9J1 

9a 377 

1.85S 

89.943 

1.715 

78.817 

2.974 

50.261 

1.S4S 

PBUfClPAl IMPORT¬ 











ING COUNTRIES 











United States. 

0 

20.540 

0 

21,821 

0 

17,679 

0 

24,243 

0 

12.662 

Netherlands. 

208 

13.640 

148 

14,3'i2 

164 

16,4^1 

264 

14,1^ 

200 

ia029 

Germany. 

80 

13,602 

67 

16,715 

67 

17,439 

148 

12. tC9 

47 

9.274 

United Kingdom.... 

0 

13,439 

0 


0 

13,884 

0 

11, ,’'2 

0 

1 R,9a5 

France. 

20 

7.368 

18 

■EXiSI 

15 

8,272 

20 

8,4.4 

27 

i 7,659 

Belgium. 

301 

4,051 

219 

3,937 

326 

6,008 

373 

4.192 

121 

2.9JI 

Italy..__ 

1 

2,3S0 

0 

2,878 

0 

2,588 

2 

2,l'.l 

0 

2,096 

Sweden. 

0 j 

1,477 

0 

1.167 

0 

1,632 

0 

1,3S4 

0 

1,425 

Auficmlfa s_ 

’ 0 

957 

0 

825 

0 

797 

0 

1,49S 



Czechoslovakia_ 

; 10 

8S5 

2 

930 

7 

956 

19 ' 

1,112 

83 

j 796 

Denmark.. 

0 

696 

0 

557 

0 

857 

0 

576 


t.l3 

Spain. 

3 

663 

14 

523 

0 

918 

0 

748 


710 

Norway. 

0 

002 

0 

672 

0 

618 

0 

678 


637 

Poland. 

275 

522 

61 

552 

317 

851 

673 

818 

1 54 

267 

Japan.. 

1 

464 

0 

363 

0 

681 

2 

626 


221 

Finland. _ „ — __ 

1 0 

222 

0 

197 

0 

241 

0 

314 


141 

Hungary.. 

1 27 

92 

12 

101 

25 

118 

78 

126 

256 

188 

Austria. 

. 0 

15 

0 

13 

0 

14 

0 

17 

1 

16 

Total. 

j 926 

81,615 

511 


921 

88,984 

1,488 

85.284 

799 

58,762 

! 


Bureau of Agricultural Economics. OIBcial sources except where otherwise noted. 

1 Preliminary. ® 4-year average, 

* International Yearbook of Agricultural Statistics. * 3-year average. 


Table 99.— Flaxseed: Estimated average price per bushel received by producerSy 
United Statesj 19J2-23 to 19S1-32 


Crop year 

Sept. 

15 

Oct. 

15 

Nov, 

15 

Dec. 

15 

Jan, 

15 

Feb. 

15 

Mar. 

15 

Apr. 

15 

Alay 

15 

June 

15 

July 

15 

Aug. 

15 

TPeight- 
ed av¬ 
erage 

’ 11 11 B 1 

Cmfe 

189.1 
208.4 

201.2 
227.9 

211.3 

197.1 
181.6 

285.4 

168.1 
113.1 

Cents 

199.4 
212.1 
210.8 
228.9 
197.6 
191.2 

198.1 

300.5 

152.2 

106.5 

i 

Cents 

211.0 

211.4 
222.7 
228.1 

195.5 
184.2 

198.1 

285.1 

133.6 
121.9 

1 

1 

Cents 

245.4 

224.9 

275.3 

216.4 
195.7 

180.9 

218.4 
275.0 
126.2 

Cents 

261.6 

223.7 

267.8 

202.9 

193.1 
104.8 

219.2 
261.5 
180.4 

Cents 

279.6 

217.7 

244.7 
207.0 
196.1 

198.4 

216.4 

263.7 
12S.6 


1 

1 

Cents 

210.4 
210.2 

229.5 

216.7 

203.7 

181.7 

259.5 
191.9 
120.4 

CetJii 

209.5 
212.3 
220.7 

224.6 
205 R 
192 0 

206.7 
2«6.4 
146 8 




IHHgigilllll 

HB 



Bureau of Agricultural Economics. Based on returns from special price reporters. Monthly prices, 
by States, weighted by production to obtain a price for the United States; yearly wice obtained by weight¬ 
ing monthly prices by monthly marketings. Mean of prices on 1st of month and 1st of succeeding monih 
September, 1922-December, 1923. 
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Table 100.— Flaxseed, No. 1: Average price per bushel, Minneapolis, 1899-1900 

to 1931-32 


Crop year 

Septj 

Oct, 

|nov. 

Doc. 

1 

Jan. 1 

Eeb. 

Mar. 

Apr. 

May 

June 

1 

July 

Aug. 

Aver¬ 

age 


Cental 

Cents ^ Cents 

Centa 

Cents 

Cents 

1 1 

1 Centa 

1 

Cents 

Cents 

Cents 

Cents 

Cerds 

II 

isflft-umn_ 





146 

155 

159 

168 

175 

176 

163 

135 


1900-01. 

149 

170 

171 

162 

165 

160 

1 154 

168 

176 

176 

18S 

160 

166 

1901-02. 

160 

146 

142 

147 

165 

170 

172 

175 

176 

174 

152 

142 

159 

1902-03. 

131 

120 

118 

119 

119 

115 

1 112 

no 

114 

107 

97 

97 

113 

1903-04. 

100 

98 

94 

97 

106 

116 

114 

112 

106 

107 

119 

124 

108 

190<H)5. 

122 

114 

116 

123 

123 

127 

139 

139 

142 

147 

147 

142 

132 

1906-06. 

104 

97 

98 

104 

116 

114 

1 113 

115 

114 

111 

no 

111 

109 

1906-07. 

no 

111 

117 

119 

120 

122 

119 

116 

123 

125 

118 

114 

118 

1007-08. 

122 

127 

113 

112 

117 

116 

116 

117 

123 

123 

121 

129 

120 

1908-09. 

123 

122 ! 

138 

145 

156 

164 

164 

165 

172 

177 

159 

142 

152 

1909-10. 

141 

157 

176 

193 

218 

218 

225 

238 

222 

204 

234 

247 

206 

1910-11. 

266 

262 

261 

242 

260 

268 

260 

256 

247 

224 

210 

234 

249 

1911-12. 

247 

236 

204 

206 

216 

206 

206 

215 

223 

225 

197 

186 

214 

1912-13. 

176 

160 

136 

125 

129 

134 

126 

129 

130 

131 

138 

147 

138 

1913-14. 

145 

138 

136 

144 

149 

153 

158 

154 

156 

159 

168 

164 

152 

1914-16. 

151 

133 

146 

164 

183 

186 

191 

193 

195 

176 

167 

167 

170 

1916-16. 

170 

186 

199 

207 

231 

232 

227 

213 

196 

180 

196 

215 

204 

1916-17. 

211 

254 

278 

284 

289 

281 

290 

818 

333 

311 

301 

346 

291 

1917-18. 

333 1 

316 

329 

340 

360 

374 

408 

409 

393 

386 

440 

439 

878 

1918-19. 

409 I 

359 

377 

354 

341 

1 345 

375 

388 

412 

486 

594 

687 

419 

1919-20. 

492 

432 

483 

499 

512 

1 509 

1 502 

468 

453 

392 

348 

328 

452 

1920-21. 

323 j 

283 

227 

206 

196 

182 

178 

158 

184 

186 

189 

201 

209 

1921-22. 

203 

181 

181 

189 

213 

246 

257 

270 

280 

250 

259 

239 

219 

1922-23. 

22S 

238 

218 

262 

280 

304 

807 

340 

294 

280 

270 

234 

258 

1923-24. 

238 1 

248 

212 

246 

250 

258 

219 

247 

246 

244 

247 

244 

244 

1924-25. 

226 1 

210 

258 

284 

315 

312 

297 

279 

280 

268 

219 

254 

263 

1926-28. 

259 j 

258 

256 

261 

250 

243 

232 

234 

230 

233 

244 

238 

252 

1926-27. 

233 

221 

222 

224 

223 

225 

222 

224 

234 

225 

223 

222 

224 

1927-28. 

221 

213 

213 

215 

224 

227 

233 

236 

216 

238 

221 

205 

220 

1928-29. 

209 

228 

236 

239 

245 

255 

219 

245 

245 

248 

276 

279 

233 

1929-30. 

323 

332 

324 

322 

308 

805 

292 

292 

268 

271 

232 

200 

292 

1930-31. 

190 

180 

165 

161 

157 

156 

158 

157 

155 

148 

164 

141 

165 

1931-82. 

137 

132 

146 

143 

























Bnrwu of Agricultuna Economics. The figures shown for 1899-lWO are averages of daQy closing prices 
comifiled from annual reports of the Minneapolis Chamber of Commerce; 1921 to date are averages of 
dally prioes weighted by car-lot sales, compiled from Minneapolis Daily Market Record. 


Table 101 .—Linseed oil: Flaxseed crushed and quantity of oil produced. United 

States, 1919-20 to 1930-31 


Year beginning 
October 

Flaxseed crushed 

Oil produced 

Octo- 

ber^De* 

oember 


April- 

June 

July- 

Septem- 

her 

Total 

October^ 

Decem¬ 

ber 

January- 

March 

April- 

June 

July- 

Septem- 

ber 

Total 

1910-20. 

1920- 21. 

1921- 22. 

l92»-23. 

1923- 24-. 

1924- 25. 

1926-26. 

1926- 27. 

1927- 28. 

1928- 29. 

1929^30. i 

1930-«H.< 

1 

1,000 

bushels 

7,684 

6,341 

7,539 

8,602 

8,970 

11,530 

11,798 

11,086 

12^699 

11,191 

9,947 

7,391 

1,000 

bushels 

6,336 

6,343 

6,713 

8,292 

9,575 

12,516 

10^651 

11,037 

11,885 

10,839 

^966 

6,671 

1,000 

bushels 

6,407 

6,332 

3,411 

8»689 

9,434 

9,128 

7,767 

8,963 

9,608 

9,962 

7,270 

7,206 

1,000 

bushels 

6,542 

6,812 

6,683 

8,223 

7,560 

7,822 

9,500 

9,051 

7,603 

10,321 

6,887 

7,610 

1,000 

bushels 

26,969 

24,828 

23,276 

33,806 

35,529 

40,996 

39,716 

40,136 

41,796 

42,313 

31,070 

28,777 

1,000 
pounds 
139,960 
120,502 
137,528 
158,763 
165,560 
211,954 
217,992 
206,496 
238,046 
206,273 i 
182,228 1 
131,257 ' 

1,000 
pounds 
117,226 
118,787 
12A911 
155,148 
177,683 
229.544 
194,607 
202 162 
223,761 
202,353 
145,970 
118,417 

1,000 
pounds 
121,407 
118,887 
70,239 
178,267 
176,187 
169,980 
144.950 
167,232 
170,532 
187,019 
130,863 
130,635 

1,000 

pounds 

126,138 

107,716 

102,681 

154,588 

130,862 

146,306 

174,067 

169,274 

141,889 

191,977 

108,236 

141,205 

1,000 

pounds 

604,731 

465,892 

435,289 

646,756 

659,102 

767,784 

731,606 

745,164 

783,218 

787,622 

567,297 

521,514 


v^e^S Economics. Compiled from reports of the Bureau of the Census, ‘‘Animal and 

JPreliniinaiy. 
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Tabub 102. —Linseed oil: International trade^ avetage 192o-1929j annual 1927-1930 


Calendar year 


Country 


A\eiage, 192*^- 
1929 


Ejportfe|lniports Eiports^Imports Exports’linports.EiportsIlniports Exports Import^ 
I • t I i 


PB1NCIP4L EXPORT- , 

XNG coxn^nmES UOOO 1,000 1,000 

^pounds pounds pounds> 

Netherlands.158,1S6 833 .j^621 

TJxuted Kingdom.... I 49,400 47,546 44,628 


679 156,920 


Belgium. 23,497 


2,308 21,010 
669 1,189 


1,000 

i 1,000 

1,000 

1 1,000 

unno 

pounds 

{pounds 

pounds 

' pounds 

pounds 

1,187 

1^702 

1,320 

172,024 

9H 

50,165 

44,925 

60,418 

35,157 

97,442 

2,123 

29,806 

2,944 

29,325 

1,214 

6S0 

1,751 

912 

1,435 

1 312 

54,056 1 

[249,184 1 

1 74,594 

237.941 

1 99,911 


PSmCIPii IMPORT- 
ING COUNTRIES 

Germany___* 

Switzerl^d_ 

BrazIL. 

Austria..._..... 

Erance_ 

United States_ 

Finland..1 

Dutch East Indies.. 
Australia«..' 

uSSi of South'Af- I 

pica..._ 

Hungry_> 

New-ZMand. 

Italy-_ 

Norway_ 

Chile. 

British India_ 

Denmark..._— 

Briiish Malaya.._ 

Bulgaria_ 

Yugoslavia. 

Czechoslovakia_ 

China_— 

Philippine TsiftTiris _. 

Canada_ 

Azgentina... .... .. .. 

Turds_ 

Greece_ 


8,343 43,213 
27 13,286 
0 9,668 

459 8,996 

4^460 8,195 

%360 7,946 

0 5,380 

0 6,161 
25 4,968 


6,525 44,057 
4 14,234 


10,342 20,188 
73 14,771 
0 10,204 
510 10,455 
4,829 7,033 

1,965 173 

0 6,507 

0 5,505 

19 6,186 

1 5^054 



165 

7,446 

203 

28 

3,191 

168 

0 

2,533 

0 

576 

2,392 

1,259 

1,197 

2,379 

441 

no 

1,961 

177 

0 

1,604 

0 

31 

1,633 

4 

11 

811 

1,155 

0 

1,520 

0 

Q 

1,560 

0 

58 j 

734 

18 

128 1 

653 

65 

ol 

792 

0 

0 

452 


20^015 

188,186 

26,072 



Bureau of Agricultural Economics. OfQciol sources except where otherwise noted. Conversions made on 
the beusis of 7.5 pounds to the g^sUon. 


X Preliminary. 

3 Java and Madura only. 


3 international Yearbook of Agrieultnral Statistics. 
* 2-year average. 


Table 103. —Linseed o?7, raw: Average car-lot price per gallon in darrels, New 

York, 1932-33 to 1931-33 



Bureau of Agricultural Economics. Compiled from O. ^ _ 

ranges. Data for 1910-11 to 1921-22 are avai&hle in the 1930 Yearbook, p. 666, Table 103. 

1 Beginning October, 1925, prices are quoted on pound basis and have been converted to price per gallon 
by multiplyhiig by 7.5. 


, Paint, and Drag Eeporler, average of weekly 
to Yearbook, p. 666, Table 103. 
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Tablb 104.- 


-Linseed meal: Average wholesale price per toriy MinneapoliSy 
to 1931-3^ 



Biarean of Agriculttiral Economics. Compiled from the Minneapolis Daily Market Record. Prices 
are simple averages of daily quotations. Data for 190P-10 to 1921-22 are available in the 1930 Yearbook, n. 
«07, Table 104. ' ^ 

Table 105. — Rice^ rough: Acreagoy produdion, value, exports, etc.. United States, 

1909-1931 



Price per Parm 
Avbwuta bushel value. 

Acreage ^SdS received basis 

^ ^ tlon by pro- Dec. 1 

duoers farm 


Foreign trade, mostly cleaned rice, 
but Including rice bran, meal, and 
broken rice, reduced to rough basis, 
year beglmilng July i 


I Ship¬ 

ments 
from 

DnmAs. ’'United 


1,000 

Certts dollars 


1,000 1,000 

bushels bushels 


' 37.9 

B 

206 

138.6 

44,644 

' 37.7 

S3, 

219 

153.8 

51,142 

4LI 

42, 

477 

109.6 

46,544 

44.6 

44, 

764 

92.9 

41,598 

45.4 

43. 

440 

88.5 

38,456 

47.2 

40. 

604 I 

1 100.2 

40^666 

46.2 

44, 

299 

7a2 

34,631 

46.4 

45, 

014, 

60.9 

27,402 . 


TTnited ^tes, 1906-1917; Torelgn Commeroe uid 
TVnSfwS Monthly Summary of Foreign Commerce of &e United States, 

•Tbe ditbie^ betwera the total exports (domestic exports plus reexports plus shlcmants tn aimVil 
Hf ^mdj orto Eioo) and toW impSta. Set exports SStoted by ^ im^rteStarted^by^^ 
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Table 106,— Hice, rough: Acreage and produdiorif hj States^ average 1924r-1928, 

annual1928-19S1 


I 

Acreage Production 


State and division 

Aver¬ 

age, 

1924- 

1928 

192S 

1 

i 

1020 j 

1 

1930 

19311 

, 1 
Aver- , 

1924- 

102*3 

1928 

i 

1920 j 

t 

t 

1930 

ur 





1 

1,000 

uooo 

1,C'0 
bur ets 

uono 


1,000 

1,0 U 


1 acres 

t acres 

acres 

acres 

acres 

baskets 

busktls 

bvshels 

buski's 

Arkansas. 

' 175 


1.16 

172 


R.0^7 

7,823 

7,976 

8,170 

9,3*>1 

Louisiana. 

472 

1 487 

4^5 

491 


26,0t4 

b.ur2 

18,806 

18,832 

19,140 

17,19J 

Texas. 

160 1 lf3 1 

U4 

1^9 

mm 

S,U0 

7,(C3 

9,709 

10,4«: 

United States, ex¬ 
cept California- 
Callfoniia.. 

1 1 

807 1 814 

705 

849 


31,993 

34, SCO 

34,391 1 

37,028 

37,o:t 

127 

i 132 

1 1 

93 

110 

125 

6,876 

8,171 

6,213 

7,271 

8, no 

United States. 

1 934 1 946 

800 

959 

970 

38,850 

43,010 

4<^e04 

44,290 

17,014 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. 
1 Preliminary. 


Table 107.— Rke^ in terms of dean rice: World production, 1909-10 to 1931-d4 


I 


Crop year 

Esti¬ 
mated 
world 
produc¬ 
tion, 
exclu¬ 
sive of 
CLma 

Productiou In selected countries i 

India 

Japan 

Indo- 

ewna 

and 
Ma¬ 
dura s 

1 

Si«m^ i Chosen 

1 

1 

1 

Plillip- 

p:ncs 

United 

^tatis 


Million 

Million 

Million 

Million 'MiUIop 

Million 


M/ilion 



pounds 

pounds 

pounds 

pounds 

pounds 

pounds 

po^'nds 

pouhdr 

pounds 

1909-10. 

107,000 

63,869 

10,474 


6,728 

3,734 

2,343 

1,1C4 

572 

1010-11. 

idsiood 

64,552 

14,650 


5,738 

3.4(’G 

3,269 

1,267 

CSl 

1911-12-. 

109,000 

63^943 

16,246 


6,170 

4,533 

3,634 

717 

C37 

1912-13. 

109,000 

63.^ 

15,778 

6,614 

6,812 

4.561 

3.413 

1,512 

696 

1913-14. 

113,000 

64,555 

15,789 

8,051 

6,440 

4,994 

3.804 


715 

1914-15. 

113,000 

61,109 

17,909 

9,621 

6,339 

4,703 

4,439 


667 

1916-16.. 

124,000 

73.316 

17,669 

7,921 

6,431 

4,786 

4,036 


804 

1916-17. 

129,000 

78,521 

IS. 368 

6,733 

6,400 

5,011 

4,377 

1,746 

1,135 

1917-18. 

132,000 

80,559 

17,143 

6,313 

6.712 

5,133 

4,261 


965 

1918-19. 

106,000 

54,466 

17,184 

6,302 

6,831 

4,042 

4,765 


KflOiy 

1919-20. 

123,000 

71,734 

19,107 

6,532 

7,435 

3.114 

3,974 

2.243 


1920-21. 

117,000 

61,949 

19,857 

6,2S4 

6,250 

5,66S 

4;G39 


1.446 

1921-22. 

127,000 

74,240 

17,335 

7,931 

5,625 

6,S06 

4,500 

2,681 

»Wt5M 

1922-23. 

133,000 

75,495 

19,067 

7,629 

0,864 

5,954 

4,717 


1,150 

1923-24. 

118,000 

63,164 

17,418 

7,206 

6,8S2 

6,034 

4,767 

2,5G6 


1934-23. 

127,000 

69,6>01 

37,960 

7,801 

7,077 

6,779 

4,158 

2,818 

S95 

1025-20. 

127,000 

68,851 

18,756 

7,951 

6,677 

5,752 


2,949 

924 

1920-27... 

126,000 

66,488 

17,465 

8,255 

7, ICS 

7,169 

4,807 

8,068 

1, ISO 

1927-28. 

127,000 

63.244 

19,510 

8,860 

7,272 

6,261 

5,435 


1,243 

1923-29. 

130,000 

72,006 

18.945 

7,811 

7,000 

6.325 

4,245 


mmd 

1029-30 < . 

127,000 

69,783 

18,709 

8.095 

6,653 

5,315 

4,304 

3.1S4 

1,1^ 

1930^1*. 

134,000 

70,771 

20,516 

7,990 

7,221 

6,620 

6,020 

2.92^ 

1.231 

1931-32 * _ 



17,346 


7,540 


4,999 


1,250 

i 



1 





Bureau of Agricultural Economics. Both acreage and production jBjxurcs refer to tho year of harvest. 
Harvests of the Northern Hemiaphere countries are combined with those of the Southern Hemisphere 
which immediately follow; thu*^, tor 1930-31 the crop harvested in the Northern Hemisphere countries in 
1930is combined with the Southern Hemisphere harvest which begins late in 1930 and ends early in 1931. 
Estimates of world rice production for the period 1900-1901 to 1909-10 appear in Agriculture Yearbook, 1924, 
p.ass. 

t China is an important producing country, but official statistics arc not available. 

»Irrigated rice. „ ,, 

* EstLmated figures obtained by multiplying acreage under rice ns classified for revenue purposes up to 
1912-13, and acreage as reported by the Department of Land and Agriculniro from 1912-13 on by an average 
^dd for the years 1920-21 to 1923-24, for which years official estimates have been published of acreage, irleld, 
and tot^ production. 

* Preliminary. 
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TabXiS 109 .—RicCj rough: Yield per acre^ average 1919^19^8 and annual 1926-^ 
1931 f and estimated price per bushel December 1, average 1925'^1929 and annual 
1926-1931, by States 



Bureau of Agricultiiral Economies. Estimates of the crop-reporting board. 


1 Prior to 1929,5 States, including Missouri. 


Table 110.— R^ce, rough: Receipts at mills in Texas, Louisiana, Arkansas, and 
Tennessee, by months, 1922-23 to 1931-32 



Bureau of Agricultural Economics, Compiled from monthly reports of the Rice Millers' Association. 


Table 111. — Rice, Blue Rose, clean: * Average wholesale price per 100 pounds. New 

Orleans, 1922-23 to 1931-82 



Bureau, of Agricultural Economics. Compiled from annual reports of the New Orleans Board of Trade. 
* The term ’'clean” is equivalent to “milled.'' 
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Table 112. — Rice^ including flour^ meal, atid broken rice: hiternaiional trade, 
average 1925-1929, annual 1927-1930 


Calendar year 



Bureau of Agricultural Economics. Offidjd sources except where otherwise noted. Mostly cleaned 
rice. Under rice is included paddy, unhulled, rough, cleaned, polished, broken, and cargo rice, in addition 
to rice flour and meal. Rice bran is not included. Rough rice, or paddy, where specifically reported, ha.'i 
l)eenreducedtotermsofcleanedrlceattheratloof ld2 pounds of rough or unhulled to 100 pounds of deaned. 
“ Rice, other than whole or cleaned rice, ” In ihe returns of the Umted Kingdom is not comidered P^dy. 
since the chief sources of supply indicate that it is practically all hulled rice. Cai}so rice, a mixture oihulled 
and unhulled, is included wthout being reduced to terms of cleaned. Broken nee and rice flour and meal 
are taken without being reduced to terms of whole cleaned rice. 

1 Preliminary. 

* Year ending Mar. 31 of following year. 

3 Java and Madura only. 

* International Yearbook of Agricultural Statistics. 

8 8-year average. 

100446°—32-42 
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Table 113.— Buckwheat: Acreage^ productwn^ value, exports, etc., United States, 

1919-1981 



Bureau of Agricultural Economics. Production figures are estimates of the crop-reporting board, revised, 
1019 to 1028. See introductory text; it^ic figures are census returns. See 1027 Yearbook, p. 825, for data 
for earlier years. 

1 Compiled ftom Monthly Summary of Eoreign Commerce of the TTnited States, June issues, 1010- 
1026; January and June issues, 1027-1931 and official records of the Bureau of Foreign and Domestic Com¬ 
merce. Buckwheat—imp(ffts for consumption, 1009-1924—general imports, 1025-1930; buckwheat flour 
imports for consum^ion 1009-1930. Buckwheat flour converted to terms of grain on the basis that 1 barrel 
of flour is the product of 7 bushels of grain. 

s The difference between total exports (domestic exports plus reexports) and tot^ imports. Net exports 
indicated by +; net imjwrts indicated by —. 

3 Preliminary. 

Table 114.— Buckwheat: Acreage harvested and production, by States, average 
19U-i928, annual 1928-1931 



Bureau of Agrlonltor^ Economics. Estimates of the crop-reporting board. Be vised, 1919 to 1928. See 
introductory text. 

1 Preliminary. 
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Table 115. — Buckwheat: Yield j>er acre, average 1919-1928 and annual 1926- 
1931, and estimated price per bushel December 1, average 1925-1929, and annual 
1926-1931, by States 


Estimated price per bushel Dec. I 



Bureau of Agricoltaral Econoznics. Estimates of the crop-reporting board. Bevlsed, 1919 to 1928. See 
introduot(^ text. 

Table 116. — Buckwheat: Estimated average price per bushel received by producers, 
United States, 1922-23 to 1931-32 



Bureau of Agricultural Economics. Based on returns from special price reporters. Monthly iirices, 
by States, weight^ by production to obtain a price for the United States; yearly price obtained by weight¬ 
ing monthly prices by average monthly marketings. Mean of prices reported in 1st of month and 1st of 
succeeding month, September, 192^December, 19^. 
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Table 117.— Sorghums^ for grain^ forage^ and all purposes: Acreage, production, 
value. United /States, 1919-19$! 



Burpau of Agricultural Economics. Estimates of the crop-reporting board. Bevised, 3919 to 1928. See 
ntrudnctory text. 

1 Kafirs, milo, feterita, dorra, etc. a From 1910 to 1921, No'v. 15 price. ’ Preliminary. 

Table 118.— Sorghums:^ Acreage and production, hy States, average 19$Ji.-19$8, 

annual 1998-19S1 


Ac^eapn for all purposes 


Production for all purposes > 


-aS"' ! 

I 1928 1929 1930 1931* 1028 1929 1930 19818 

1928 « 1928 


1,000 IfiOO 1,000 1/m 
acres acres acres acres 

Missouri. 77 76 61 65 

Nebras^. 24 24 15 12 

Kansas. 1.327 1,153 959 988 

Oklahoma. 1,463 1.417 1,198 1,335 

Te'as. 2; 855 3,272 3,831 3,593 

Colorado., 231 220 175 ISO 

New Mexico. 240 256 293 297 

Arizona. 25 25 21 30 

Califomii.| 85 85 78 86 

United States,] 6,330 j 6,527 6,131 | 6,586 


Buiem of Agnculluial Economics, Estimates of the crop-reporting board. Revised, 1910 to 1928. See 
introductory report. 

1 Kafirs, milo, feterita, dorra, etc. ^ Includes grain equivalent on forage acreage. • Prehminary. 

Table 119.— Sorghums:^ Yield per acre, average 1919-1998 and annual 1926- 
1931, and estimated price per bushel December 1, average 1926—1929, and annual 
1926-1931, by States 


i/m 

IJOOO 

IfiOO 

IfiOO 

1,000 

UOOO 

1,000 

acres 

acres \ 

bushels 

bushels 

bushels 

bushi fs 

bushels 

65 

76 

1,114 

1,216 

915 

975 

1,444 

12 

16 

378 

420 

225 

204 

218 

988 

L107 

2a 775 

2a 754 

14,385 

ia374 

17,712 

1,335 

1,443 

17,861 

17,004 

13,178 

8,678 

12,987 

3,593 

3,871 

48,311 

62,168 

43,303 

i 35,930 

60,000 

ISO 

191 

2,236 

2,530 

1,838 

2,340 

2,101 

297 

356 

4,463 

4,590 

4.571 

1 2,435 


30 

24 

o94 1 

725 

567 

1 900 


86 

69 

2,368 

2,295 

2,019 

2,5S0 



Equivalent j leld per acre 


Fst. mated price i>er bushel Dec. 1 


State Av., Av., 

1019- 1926 ! 1927 1928 1929 1930 1931 1926- 1926 1927 1923 1929 1930 1931 

1028 1 1920 


Missouri—— 

Nebraska.... 

Kansas._ 

Oklahoma— 

Texas_ 

Colorado_ 

New Mexico. 

Arizona_ 

California.— 



BvLdi.^BvLsh, Cts. Cis, Cls, Cts, Cts, Cts. 

15.0)16.0 19.0 87 80 75 80 100 80 


16.0 17.0 14.6 84 


80 I 86 100 80 


16.0 10.6 16.0 64 60 60 61 70 65 

ILO 6.6 1 0.0 69 45 50 62 66 60 

13.0 ia0ll6.6 65 66 66 60 70 66 

ia6 13.0 1 ILO 67 60 66 60 80 60 


United States 


16.6 8.2 22.0 62 40 

27.0 8a0 27.0 76 60 

26.4 30.0 23.0 96 84 


6.8 16.0 17.1 13.2) 9.8 114.6 64.8 64.2 


66 1 60 80 60 

60 65 45 I 

80 96 70 

90 100 70 


63.61 sao 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. Revised, 1919 to 1928. 
See introductory text. 

3 Kafirs, milo, feterita, dorra, etc. 
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Tablb 120.—Grain sorghums:^ Receipts at Kansas City, by months, 1922-2S to 

19B1-S2 


Crop year 

Nov, 

Dec. 

Jan. 

Feb, 

Mar, 

1 

Apr. 

1 

May 

June 

July j 

. f 

Aug. 

Sept. 

Oct. 1 

Total 


IjOOO 

im 

1,000! 

11,000 

1,000 

I,owl 

11,000 

1 bush. 

1,000 

1,000* 

1,000 

1,000 

1/100^ 

1,000 


bush. 

bush. 

bush, 1 

ibush. 

bush. 

bush, 1 

bush. 

bush. 

bush. 

bush. 

\bush. 

busk. 

1922-23. 

168 

444 

420 

233 

169 

139 

76 1 

\ 50 

69 , 

35 

i id 1 

18 

i 1,840 

192^24. 

195 

350 

465 

570 

398 

340 1 

1 274 

262 

250 ’ 

106 

63 1 

103 

3,385 

1924-26. 

647 

1,152 

683; 

636 

497 

320 < 

> 301 , 

, 440 

221 

183 

68 1 

24 

6,172 

1925-26. 

279 

629 

416 

290 

261 

211 

200 1 

469 

162 

94 

136 

97 

3,334 

1926-27. 

307 

493 

626 I 

442 

293 

216 

192 

211 

249 

285 

79 

112 

3,626 

1927-28. 

410 

905 

696 1 

519 

592 

392 

323 ’ 

343 

224 

87 

51 

{ 236 

4,773 

1928-29. 

449 

676 

856 ; 

625 

705 

426 

, 394 

66S 

207 

196 

97 

1S2 

6,380 

1929-30. 

294 

626 

296 

447 

327 

296 

202 

179 

63 

42 

52 

1 34 

2,863 

1930- 81. 

1931- 32— .. 

299 

267 

1 

239 

76 

162 

145 

130 

139 

i 109 

204 

41 

, ^ 

31 

) 134 

1,671 




t 

1 

1 

1 

1 

1 


1. 

r. 


Bureau of Agricultural Economics. Compiled from annual statistical reports of Kansas City Board of 
Trade. 


I Indudes kafir com, milo maize, and feterita. Quoted as Kafir in Table 117, 1927 Yearbook. Receipts 
for 1909-10 to 1921-22 available In 1931 Yearbook, p. 870, Table 131. 


Table 121 .—Grain sorghums: Classificatioji of receipts graded by licensed inspec¬ 
tors, all inspection points, total of all classes under each grade, 1925-26 to 1930-81 



Grade 

No.l 

p 

to 

No. 3 

No. 4 

Sample 

Tot'll 

Year beginning July— 

Cm 

Otrs 

Cars 

Oars 

Cars 

Cars 

1926-26. 

812 

4,168 

5,796 

1,639 

495 

12,400 

1926-27. 

878 

7, ISO 

6,674 

1,792 

f)91 

17,215 

1927-28. 

1,175 

9,886 

8,126 

3,143 

965 

23,293 

1928-29. 

866 

7,247 

i 5,400’ 

6,794 

3,969 

1 21,276 

1929-80. 

557 

6,495 

' 4,043 

3,661 

1,722 

16,481 

1930-81. 

224 

1 

2,368 

1 2,432 

1,240 

890 

6,654 


Bureau of Agricultural Economics*. 


Table 122.— Kafir, No, 2 White: Weighted average priced per bushel of reported 
cash sales, Kansas City, 1921-22 to 19S1-S2 


Crop year 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May June 

1 

July 

Aug. 

Sept. 

Oct. 

Aver¬ 

age 


Cents 

Cents 

Cents Cents 

Cents Cents 

Cents 

Cents 

Cents 

Cents 

OMli 

Cents 

Cents 

1921-22. 

48 

60 

60 

72 

74 

67 

72 

77 

03 

96 

111 

102 

76 

1922-23 

100 

91 

89 

90 

93 

96 

99 

94 

84 

83 

(*) 

(*) 


1923-24 . 

(“) 

71 


68 

67 

73 

62 

85 

94 

(*) 

113 

89 


1924r26.1 


98 


103 

93 

92 

97 

105 

113 

116 

107 

100 

101 

1925-26.’ 

82 

77 

77 

72 

68 

70 

69 

70 

79 

76 

74 

71 

78 

1926-27 _ 

64 

64 

63 

63 

66 

60 

79 

102 

no 

97 

<=) 

70 


1927-28. 

69 

71 

74 

81 

88 

00 

92 

91 

02 

83 

80 

83 

82 

1928-29. 

78 

74 

75 

SO 

71 

71 

71 

74 

> 89 1 

90 

105 

hi 

77 

3929-30 - --- 

77 

73 

76 

72 

77 

91 

1 dl 

94 , 

1 92 j 

101 

08 

C) i 


1930-81. 

63 

61 

68 

63 

53 

50 

1 58 

67 1 

> 51 ■ 

42 

42 

36 

55 

'>931-37 

40 

33 







1_ 









1 

1 . 

111. 



Bureau of Agriculture Economics. Compiled from Kansas City Grain l^larket Review, formerly Daily 
Price Ouirent. Quoted per 100 pounds; converted to bushels of 66 pounds. Data for 1909-1920 available 
in 1980 Yearbook, Table 123. 

1 Average of daily prices weighted by car>lot sales. 


Ko quotations. 










































STATISTICS OF COTTON, SUGAR, AND TOBACCO 

Tabus 123,— Cotton: Acreage, production, value, exports, etc., United States, 1849, 

1859, 1866-1981 



IfiOO IfiOO 

bales Cents dollara denis 

6,469 _1. 12.34 

S,SS7 .1. 11.00 


18C9. 7,743 196.9 3,012,. 23.98 1,980 4 1,977 

1870 . 8,885 198-9 3,800 . 16.95 2,894 8 2,893 

1871 . 7,658 148.2 2,553 1. 20.48 1,851 7 1,844 

1872 . 8,483 188.7 3,920 1. 18.15 2,437 11 2,426 

1873 . 9,510 179.7 3,683 . 17.00 2,706 6 2,702 

1874 . 1 11,764 147.5 3,941 . 15.00 2,523 5 2,520 

1875 . 11,934 190.6 5,123 . 13.00 3,003 5 2,999 

1876 . 11,677 167.8 4^438 9.0 174,724 11.73 2,869 6 2,864 

1877 . 12,133, 163.8 4,370 . 11.28 3,198 7 3,194 

1878 .1 12,344 191.2 5,244 8.2 192,615 10.83 3,265 6 3,259 

1879 .' 14,4^ 181.0 5,755 10.3 269,305 12.02 3,711 7 3,706 

1880 . 15,961 184.6 6,343 9.8 289,083 11.34 4,409 9 4,403 

1881 .1 16,711 149.8 6,456 . 12.16 3,430 9 3,426 

1882 .1 16,277 186.7 6,957 9.1 276,513 10.63 4,682 9 4,677 

1883 . 16,778 164.8 6,701 9.1 250,977 10.64 3,746 15 8.734 

1884.. 17,440 163.8 6,682 9.2 246,576 10.64 3,740 10 3,733 

1886. 18,301 164.4 6,575 8.4 261,776 9.44 4,193 11 4,185 

1886 . 18,465 169.6 6,446 8.1 251,866 10.26 4,274 9 4,266 

1887 . 18,641 182.7 7,020 8.5 290,901 10.27 4,667 11 4,547 

1888 . 19,069 180.4 6,941 8.6 292,139 10.71 4,720 17 4,704 

1889 . S0,17S 169.7 7,473 8.6 275,249 1L27 4,934 19 4,915 

1890 . 19,512 187.0 8,674 8.6 313,360 9.48 5,869 46 6,816 

1891 . 19,069 179.4 9,018 7.2 247,633 7.68 6,888 61 5,827 

1892 . 15,911 209.2 A 664 8.3 277,194 8.45 4,456 90 4,367 

1893 . 19,626 149.9 7,493 7.0 204,983 7.76 5,809 68 6,253 

1894 . 23,688 196.3 9,476 4.6 212,835 6.38 7,010 104 6,908 

1896. 20,185 155.6 7,161 7.6 238,503 8.10 4,710 116 4,698 

1896 . 23,273 184.9 8,533 6.7 286,169 7.71 6,172 119 6,056 

1897 . 24,320 182.7 10,898 6.7 296,816 6.40 7,757 102 7,656 

1898 . 24,967 22a 6 11,189 5.7 315,449 6.00 7,662 106 7,667 

1899 . 2LS75 _ 9,S4S .... 

1899. 24.327 183.8 9,SM 7.0 326,216 8.36 6,228 140 6,091 

1900-. 24,933 194,4 10,lJ5 9.2 463,310 9.38 6,800 109 6,692 

1901 . 26,774 170.0 9,610 7.0 334,088 8.73 6,949 202 6,730 

1902 . 27,175 187.3 10,631 7.6 408,718 9.96 7,084 151 6,936 

1903 . 27,052 174.3 9,851 ia6 516,763 12.84 6,207 103 6,107 

1904 . 31,216 205.9 1S,4S8 9.0 603,438 9.09 8,908 129 8,781 

1905 . 27,110 m.6 10,675 10. S 669,791 11.30 7,118 144 6,980 

1906 . 31,374 202.5 lS,m 9.6 636,534 11.24 8,943 227 8,741 

1907 . 29,660 179.1 11,107 10.4 575,226 11.63 7,666 153 7,518 

1^. 32^444 194.9 13,64? 8.7 676,092 10.23 8,966 181 8,778 

1909- 36,044 . 10,006 .... 

Bureau of Agrlcaltuial Economics; italio flimres are (%nsus returns; other acreage, yield, and production 
figures are estimates hy the crop*reporting board; acreage revised on census basis. 

1500-ponnd gross weight baleA from 1899-1931. 

* Compiled, 1849-188^ j^m Cotton Movement and Fluctuations, an ftnnnfiij published by 
Alexander & Co., New York, and are averages for crop year beginning Septembw. From New York 



1500-ponnd gross weight baleA from 1899-1931. 

* Compiled, 1849-188^ j^m Cotton Movement and Fluctuations, an ftnnnfiij published by TAthann^ 
Alexander & Co., New York, and are averages for crop year beginning Septembw. From New York 


1900. Since 1889 the averc«es are for crop year beginning August. 

•Bxcludirwlinteis from 1914 to 192a 

* CompIIea from Commerce and Navigation of the United States, 18^1917: Foreign Commerce and 
Navigation of the United States, 1918; Monthly Summary of Foreira Commerce ofthe United States. 
June and July, 1919-1931, and January, 1927-1931. 

* Bales of 500 pounds gross weight. 

* Bales of 478 pounds net, whl^ are eanivalent to bales of 600 pounds gn^ weight. 

‘ Total exports (domestic pins foreign) minus imports, 
t Yeybe glimlng July i. 

* Estimated from^ value of imports. Average imjMrt price per pound calculated by aaRn-miTig that the 
pero^tage change in Import price from the previous year is eQual to the percentage In the export 
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STATISTICS OF COTTON, SUGAR, AND TOBACCO 669 


Table 123. — Cotton: Acreage, 'production, value, exports, etc,, United States, 1849, 
1859, 1866—1931 —Continued 


Year 

Acreage 

har¬ 

vested 

Average 
yield 
per acre 

Produc¬ 

tion 

Price per 
pound 1 
received 
by pro¬ 
ducers, ' 
Dec. 1 

Farm 
value, ba¬ 
sis Dec. 1 
farm price 

Average 
price per 
pound, 
New 
York 

Domes¬ 
tic ex¬ 
ports, 
yearbe- 
gmnmg 
Aug 

Imports, 

year 

begm- 

ning 

Aug. 

Net ex¬ 
ports, 
yearbe- 
gimung 
Aug. 









1,000 

1,000 


acres 

Lbs, 

bales 

CerUs 

dollars 

Cents 

bales 

bales 

bales 



154.3 

moMOim 

13.9 

697,681 

14.66 

6,353 

170 

6,194 


32,403 


11,609 

lAl 


14.87 

8,027 

245 

71787 

1911. 



15,693 

8.8 

687,888 

10.85 

11,116 

233 

10,8^> 

1912. 

34,283 


13,703 

11.9 


12.29 

9,146 

249 

8,899 

1913. 



u,m 

12.2 


13.21 

9.508 

273 

9^251 

1914. 

BvliYrj 


16,135 

6.8 


»8.89 


400 

8,322 

1915. 



11,192 

11.3 

631,460 

11.98 

6,113 

458 

5,673 

1916. 


156.6 

11, m 

19.6 


19.28 

5.525 

311 

6,219 

1917. 

33,841 

159,7 

11,302 

27.7 

iiStii 

29.68 

Kjina 

231 

4,175 

1918. 

IflIO _ 


159.6 

mm 

27.6 

1,668,633 

31.01 

6,774 

211 

6,568 

1919. 

33,566 

ielB 

11,421 

35.6 

2,084,558 

38.29 

6,707 

732 

5,993 


35,878 

178.4 

12,440 

13.9 

933,658 

17.89 

5,973 

237 

6,763 

1921. 

30,509 

124.5 

7,954 

16.2 

643,933 

18.92 

6,848 

380 

5,980 

1922. 


141.2 

n 9,755 

23.8 

1,160,968 

26.24 

6,007 

492 

4,536 

1923. 



10,140 

31.0 

1,571,829 

31.11 

5,816 

806 

6,630 

1924 _ _ _ 



13,628 







1924. 

\ 4L360 

157.4 

13,628 

22.6 

1,540,884 

24.74 

8,240 

328 

7,923 

1925. 


167.2 

16,104 

18.2 

1,464,032 

20.63 

8,267 

340 

' 7.939 

1926. 

47,087 

182.6 

17,977 

10.9 

982,736 

16.16 

11,299 

419 ia900 

1927. 

40,138 

154.5 

MsmM 

19.6 

1,269,885 

20.42 

7,859 

354 

7,524 

1928. 

45,341 

152.9 

11 m 

lAO 

1,301,796 

19.73 

8,419 

479 

7.957 

1929. 

45,793 


14,828 

16.4 

1,217,829 

16.60 

7,035 

395 

6,650 



147.7 

13,932 

9.5 

659,455 

10.38 

7,133 

112 

7,029 

1981 w. 

Biik ;kI 

i| 111 

16,918 

5,7 

485,611 













Average for nine montlis only. Exchange dosed Angnst-Nov. 17, on acoount of war. 
n Cotton grown In the United States. Excludes about 7,000 bales Lower California cotton ginned in the 
United States. Small quantities such cotton mduded in census ginning reports and pnor years. 

M Preliminary. 


Table 124. — Cotton: Acreage in cultivation and acreage abandoned, by States, 
averages, and annual, 1996-19S1 
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Table 125.— Cotton: Acreage harvested^ hy StateSf 1919-19S1 


State 

1019 

1920 

1921 

1922 

1923 

1921 

1925 

1926 

1927 

1928 

1929 

1930 

19311 

Missouri_-_ 

I/jOO 

flcrti 

125 

42 

1,000 

acres 

136 

1,000 

acres 

103 

1,000 

acres 

108 

1,000 

acres 

1,000 

acres 

403 

1,0^ 

acres 

620 

1,000 

aciu> 

434 

1,000 

acres 

291 

1,000 

acres 

334 

1,000 

acres 

841 

1,000 

acres 

300 

1,000 

acres 

350 

Virginia.. 

42 

34' 55 

74 

102 

100 

93 

64 

79 

88 

89 

71 

1,348 

i,m 

3,440 

North Carolina. 

South Carolina. 

Gcor^u_ 

1,400 

2,835 

4220 

103 

],5S7 l,4a3 1,626' 1,679 
2,961 2,6731 1,912 1,965 
4.000 4.172 3.41bi 3,421 

2,005 

2,404 

3,046 

2,017 1,986 
2,f51 2,648 
3.589 3,965 

1,728 

2,366 

.3,413 

l.RCOi 1,878 
2,3611 2,216 
3,728 3,763 

1,643 

2.173 

3,863 

Plnrififi_ _ 

100 

65 

118 

147 

80 

101 

106 

64 

95 

94 

120 

114 

Tennessee_-_ 

758 

840 

634 

985 

1,172 

996 

1,173 
3.501 

1,143 

965 

1,107 

1,136 

1,226 

3,770 

1,105 

Alaha.Tn,'\_,.. 

2,791 

2,848 

2,8SS 

2,950 

2,980 

2,236 

2,628 

2,771 

3,014 

3,079 

3.055 

3,651 

3,166 

3,5S4i 3,690 
4.029 4,166 


Mffflnssfppi.. 

3,170 

2,981, 3,466 
3.094 3,738 

3,762 

3,340 

4,243 

3,988 

3,562 

ATtnnanR.. . , 

2,726 

1,527 

2,424 

10,470 

2,3S2 

1,168 

2,206 

10,745 

2,790 

3,026 

3,790 

3,048 

.1,642 

3,681 

3.858 

, 3,908 

Louisiana_ 

3,470 

2,749 

11,898 

1,140 
2.915 

1,405 

1.616 

1.874 

1,979 

1,990 2,114 

' 2,110 

1,920 

OVlatioTOft 

3.197 

3,861 6,214 4,676 
17.17617,60818,374 

3,001 

10,176 

4,243 4,276 

1 3,997 

3,318 

Texas__ 

11.87414,150 

17,74317,500 

16,950 

16,421 

New _ 

28 

60 

101 

lOT 

120 

95 

117 

130 

127 

114 

Arizona_ 

”'io7 

m 

90 

1011 127 

180 

162 

167 

139 

200 

226 

215 

176 

Caiifomi^___ 

b5 

150 

5o 

07 

83 

130 

109 

162 

128 

21£ 

309 

270 

195 

AU othpr„,,^_,___ 

10 

24 

18 

16 

13 

41 

67 

43 

22 

22 

19 

19 

13 












United STaies.J 
Lower Califoniia (old i 
ATeYico)....,-!_ 

33,566 36,878 30,50i/,33,036 37,12? 
1001 125 ! 8j1 135 150 

41,300j46,063 
137 ' 150 

47,087 

130 

40,138 

110 

45,34145,793 

160 147 

45,091 

100 

40,495 

69 












1 



Burwiu of Agricnltnral Economics, rsllmatcs of the crop-reporting board. 


1 Preliminary. 


Table 336.— Cotton: Production of lint in 600-pound gross-weight haleS) hy States^ 
and linterSf United States^ 1919-1931 


State 

1 

1919 1 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 


1931* 


ifiool 

1,000 

in 

|M| 

mil 

nn 

mi 


im 

■11 


1,000 

IJOOO 


bales ' 

bales 

bales 

bales 

bales 

bales 

bales 


bales 

bales 


bales 

bales 

Missouri.,. 

64 

79 

70 

3 149 

3127 

*193 

*299 

218 

115 

147 

220 

161 

270 

Virginia. 

23, 

21 

16 

27 

61 

39 

53 

51' 31 

44 

48 

42 

43 



925 

776 

852 

mwm 

825 

Wmm 

1,213 

861 

836 

747 

775 

775 


L426 1.623 

756 

493 



889 



726 


nrin 

1,016 

nAfirffift _ 

1,660 

1,416 

787 

715 

588 


1,164 



1.343 

L693 

1,895 

Florida. 

16 

18 

11 

25 

12 

322 

88 

32 

217 

Hi 


50 

43 


HE 

325 

302 

391 

3228 

*364 

3 515 

*4611 3359 

3428 

*515 

3377 

H!3 

Alabama. 

713 

663 

mm 

824 

587 

*985 

1,357 

1,498*1,191 

rnmm 

1,342 

1,473 

1,430 

Mississippi. 

HiN 

895 

813 

989 



1,991 

1,888 

1,355 

1,475 

1,916 

1,464 

1,725 

Arkansas. 

884 

1,214 

Hattsis 

3622 

mm 

mm 

L&I8 

mwm 

1,216 

1.435 

874 

1,865 

Louisiana.. 

2*18 

388 

279 

343 

368 

493 

HE 


lEEHI] 

Km 

715 

865 

1.9 i; 4 H i 11 <) 11 1: wHiWVOT 


481 

627 

650 

1,511 

1,691 

1.7Td 


1,143 

854 

1.220 

Texas-. 


a 1981 3,222 



*4,163 

25 ,628 3 4,352 25, KVi 



Kaw MeYifin _ 

_ 

HE 

c 

12 


3 57 

■ 0 ^ 

375 


*88 


399 

08 

-4rizona.. 

mm 


45 

I 47 

78 

n 

IIP 

*102 

S91 

2149 

153 

155 

110 

CaJlfomia. 

56 

76 

34 

' 21 

54 

77 

122 

131 

91i 172 


264 

181 

.411 other. 

* 

3 

3 

7 

38 

*14 


*17, 3 7 

27 

= 9 

7 

9 

United States.. 

,11,42113,440 

7,954 

UfiiiiiKU 

13® 

16, IW 

17,977 12,95514,478 

14,828 

13,932 

16,918 

Linters, total U. S.®.. 

■ 

IIQIIIg 

■ 

669 

897 

1,115 

1,168 

■ 

1,282 

1,241 

986 



Bureau of Agricnltural Economics. Compiled from reports of the Bureau of the Census. 

1 Preliminary estimate of the Department of Agriculture. 

> Sli^t differencee from census figures on ginnings are due to ginnings in one State of cotton grown in 
another. 

1 Year beginning Aug. 1. 
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Table 127.— Cotton: Yield per acre and estunated price per pound, December J?, 
by States, averages, and annual, 1926-1931 



1926 

1927 

1928 

1929 1 

1 

1930 

1931 

1925- 1926 
1929 

1927 

1928 j 1929 

1930’ 

1D31 

Lbs. 

Lbs. 

Lbs. 

1 

Lbs. 

Lbs 

Lbs 

as.' 

C7S.1 

as. 


Cts 


as. 

as. 

240 

m 

210 

308 

195 

3G9 

15.4^ 

10.0 

20.61 

KO, 

16. 

7 

9.5 

6.0 

264 

m 

265 

258| 

225 

2S<3 

17.1 

11.4i 

20.0 

18.2 

IT. 

0 

9.6 

5.8 

292 


2151 

190' 

225 

275 

17.01 

11.5, 

19. 5 

18.5 

IG. 

7 

9.9 

ao 

182 

148 

147, 

179 

220 

25C 

17.0| 

11.7 

19.6 

IS. 4 

16. 

4 

9.9 

ao 

180 


132 

171 

197 

m 

16.7> 

11. ij 

19.4 

18.2 

15. 

8 

9.3 

5.7 

145 

126 

97 

145 

200 

ISO 

16.6, 

10.2 

19.1, 

17.9 

16. 


as 

5.6 

188 

178! 

186 

217, 

147 

202 

15. 91 

10.0 

19.0 

18.0 

16. 

0 

9.1' 

a 3 

196 

180 

150 

174 

187 

200 

16.6 

10.7 

19.0 

18.2 

16. 

1 

9.0 

6. 5 

241 

194 

175 

220t 

165 

207 

17.6 

11.6 

20.5 

18.5 

17. 

2 

10 0, 

a4 

196 

157 

162 

178! 

107 

249 

16.4 

11.0 

2 o.a 

18.2 

16. 

7 

9.2 

ao 

200 

170 

166 

183 

162 

216 

16.6 

11.0^ 

19.2 

17.9 

la 

6 

9.3 

5.8 

181 

138 

1361 

128 

102 

176 

15.9 

9.7 

19. S 

17.2 

15. 


as 

ai 

147 

129 

1881 

108 

114 

164 

16.4 

10.8 

19.3 

17.6 

la 

0 

9.4 

6.5 


852 

360 

333 

376 

412 

17.9 

12.3 

19.8 

I 19.6 

17. 

7 

10.2 

as 


315 

367 

824 

346 

324 

. 21.3 

13.3 

25. q 

23.6 

22. 

5 

11,8 

7.9 


340 

378 

402i 

468 

444 

: 18.9 

14.0 

21.0 

19.5 

18. 

0 

ia7 

a5 


Bureau of Agricultural Economics. Estimates of the orop-reporting board. 

18-year average. 

Table 128.— Cotton: World prodnction of lint, 1909-10 to 1931-32 



Estimat¬ 
ed world 

Estimat¬ 
ed world 


Production in selected coxmcrles 

Estimat¬ 
ed world 

Crop year 

total ex¬ 
cluding 
China 

total in¬ 
cluding 
China 

United 

States 

India Egypt China i Brazil 

1 total 

Ttiwhx commer- 
dal cron ^ 



1,000 

bales 9 

1900-10—. 16.900 

1910- 11. 18.400 

1911- 12. 21,900 

1910-13. 21,100 

1913-14. 22,200 

1914^15. 24,200 

1915-16. 17,800 

1930- 17. 18.360 

1917- 18. J7,C08 

1918- 19. 17,841 

1919- 20. 18,782 

1920- 21. 19,217 

1921- 22. 13,886 

1922- 23. 16,982 

1923- 24. 17,707 

1924- 26. 22,622 

1925- 26. 26,798 

1926- 27. 26,668 

1927- 28. 22,126 

1928- 29. 24,434 

1929- 80. 24,384 

1980-31. 24,260 

1931- 32*. 25,600 


Bureau of Agrloalturol Economics. Compfled from official sources and International Institute of Agri¬ 
culture otherwise stated. The crop year is from Aug. 1 to July 31. Eor the United States prior to 
1914 the figures apply to the year beginning Sept. 1. 

1 Chinese Cotton Mill Owners* Association, except for 1930-31 and 1931-32, wMch are esti^tes of this 
bureau. Figures represent the crop in the most important cotton-producing Provinces where the commer¬ 
cial crop is grown. Most of the cotton produced in other Provinces fs ^d for home hM^loom consimptinc. 

> Figures os reported by the U. S. Bureau of the Census, including the cotton destmed ro enter com¬ 
mercial channels for factory purposes. Estimates of the commercial crop in China are included. 

8 Bales of 478 pounds net. , ^ 

* American in running bales and foreign cotton in bales of 4/8 pounds net. 

* Bales of 500 pounds net. 

* Preliminary. 

»Second forecast of production which includes total crop except late plantings. 
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Table 129.— Cotton: Acreage and yield of lint per acre in specified countries; 
average, 1909-10 to 191S-14,1924-SS to 1928-29; annual, 1928-29 to 1981-S2 


Conntiy 


1,000 1 im 

acres i acres 

United States.34,15243,9961- 

India-.22i5ai26,36^ 


CB 

Brazil. 

Russia. 

Mexico. 

Chosen (Korea). 

Uganda. 

Peru. 

Anglo Egyptian Sudan. 
Argentina. 



Vcreage 


Total above countries, in¬ 
cluding China, reporting 

1928-29 to 1930-31.. 

Estimated world total, In- 
duding China_ 


1,743 


88871 

1,569 

253' 

146 

M63' 

44 

6 


1,817 

4,360 

1,290 

1,695 

443 

487 

504 

301 

242 

235 


I 


1928- 

29 


im 

acres 

[45,341! 

1,S05 

4,847 

1,273 

2,2S8 

502 


315 

256 


84,S82 

87,400 


192 ‘>- 

30 


1,000 
, acres 
45,7934i 
15,922“ 
1,011 
5,183 
1,436 
2,550 
492 
456 


314 

369 

301 


85,026 

87,700 


1930- 

31 


1,000 

acres 

5.091 

123,616 

2,162 

6,228 

1,614 

3,870 

390 

473 

7401 


1931- 

321 


Yield of lint per acre 


-Av¬ 

er¬ 

age, 


Av- 

er- 


I 


1^.1928-1929-1930- 


ll909-1924-i^*;S’ 
10to'25tO ^ 
1913-1928- 
14 29 


1,000 
aaes 
40,495 
|223,511 
1,747 
5,078 


5,281 

326 

461 

876 


■ 3871 " 

424. 


356 


83,995.... 
86,700' 81,0001. 


Lbs 

182 

76 


lbs 

163 

88 

404 

227 

202 

248 

262 

132 


3209 
276 
353 
67 
169, 115 

_ 360 

158 210 
214 203 


Lbs. I Lbs. 
153, 155 


443 

2431 

197 

261 

265 

142 

117 

379 

216 


79 

443 

197 

195 


146 

i 

180 


2471 228 


31 


[1931- 

321 


Lbs. 

148 

82 

379 

206 

185 

191 

217 


101 


131< 


Lbs 

200 


172 
309 
156| 141 


109 


Bureau of Agricultural Economics. Ofllcial sources and International Institute of Agriculture. Data 
for crop year as given at the head of the table are for crops harvested between Aug. 1 and July 31. This 
applies to both Northern and Southern Hemispheres. For the United States prior to 1914 the figures 
apply to the harvest year beginning Sept. 1. 

1 Preliininary. 

> Fourch forecast, which includes total area except late plantings. 

I Average for 3 years. 

* Average, 1914-15 to 1918-19, 


Table 130.— Cotton: Estimated monthly marketings by farmers, 1921-22 to 19S0-S1 


Percentage of year's sales ^ 


Crop year 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar, 

Apr. 

May 

June 

July 

Sea¬ 

son 

1921-22. 

3.6 

14.0 

22.3 

17.1 

12.1 

&9 

4.3 

4.6 

4.6 

5.9 

3.0 

2L6 

mo 

1922-23_ 

5.2 

16 8 

25.3 

19.8 

12.8 

5.9 

4.4 

3.7 

2.0 

LO 

1.6 

1.6 

mo 

1923-24. 

4.1 

16.3 

24.6 

24.9 

13.3 

5.8 

3.1 

2.4 

L7 

1.3 

.0 

1.6 

mo 

1924-25. 

3.3 


25.2 

22.3 

14.5 

7.0 

5.3 

3.4 

1.6 

1.0 

.6 

.6 

mo 

1925-26. 

6.5 

19.3 

23,1 

17.6 

12.0 

6w5 

4.2 

3.1 

2.3 

L7 

2l1 

1.6 

mo 

1926-27. 

2.7 

ia2 

22 0 

19 5 


6.3 

6.8 

5.0 

3.8 

3.1 

2.6 

1.6 

mo 

1927-28. 

6.6 


23 8 

17.3 

9.7 

4.2 

4.0 

4.2 

3.1 

2.7 

2.3 

2.1 

mo 

1928-29. 

4 6 


24.8 

2 a8 

12.8 

5.4 

4.0 


L8 

1.6 

1.9 

1.9 

mo 

1929-30. 

5 7 

18 2 

28 3 

2 a6 

11.8 

4.2 

2.6 

2.3 

1.4 

1.1 

1.6 

2.2 

mo 

19mi. 

7.7 

19.0 

25.6 

2a3 

ii 

3.9 

2.8 

2.4 

1.8 

1 

1.6 

1.8 

1,4 

mo 


Bureau of Agricultmal Economics. 


1 As reported by about 7,500 cotton groweis, supplemented by records of State weighers, cooperative 
associations* and cotton dealers. 
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TabM 131. — Cotton: Production of lint in specified countries; average, 1909-10 to 
1913-14, 1934-So to 1938-29; annual, 1927-28 to 1981-33 


Country 


Yeir beginning August 


Average, 
1909-10 tol 
1913-14 


NORTH AMERICA 

Bales ^ 

United States ».113,033,000 

Mexico. 186,821 


Total North American 
countries reporting 1927-' 
28 to 1930-31.. 


Bales ^ I Bales ^ j Bales ^ | Bales”] Bales Bales* 
15,028,000,12,965,000,14,478,000,14,828,00013,932,00016,918,000 
242,866 179,238 278,460 246,029 177,606 207,000 


SOUTH AND CENTRAL AMERICAS, 
WEST INDIES I 

Venezuela. 

Colombia. 

Peru. 

Ecuador. 

Brazil. 

Paraguay-.-. 

Argentina. 

Guatemala. 

Haiti <. 

Dominican Bepubllc. 

Porto Kico. 

S^vador. 

British West Indies. 


106,000 
*297 
387,000 
0 92 
2,314 
0 75 
9,300 
0 1,163 
«1,319 


6,0581 


Total South and Centra 
American countries and 
West Indies reporting 
1927-28 to 1930-31. 


EUROPE 


Italy. 

Yugoslavla- 

Greece. 

Bulgaria.... 

Malta. 

Spain.. 


5,212 
, 922 

n w 12,614 
842 
433 


Total European countries 
reporting 1927-28 to 
1^31. 


AFRICA 


<664 
4 8 212 

410167 


Algeria.- 

Morocco (French)- 

French West Africa: 

Dahomey. 

Ivory Coast__ 

French Guinea.- 

Senegal.- 

French Sudan. 

Upper Volta. 

French Togo. 

Nigena. 

French Equatorial Africa_ 

Egyot. 1,453.0001 


Vverage, 
1921-25 tol 
1928-29 


1927-28 j 1928-29 

_I_ 


1929-aO 1930-31 


1931-321 


13,134,258 


14,756,460 


32; 8781 
14,7961 
226,428' 
6,719, 
546,265 
Ul, 198. 
99,763 
700, 
20,922 
422 
1,478 
^739 
4,160 


32,000 

11,207 

245,615’ 

4,566i 

487,041 


1.5,074.0291 


9,501j 


»1,370 


8 2,463 
8,702 


8 4,760l 
352 
14,807 
2,459 
460 
2,270 


101,467 

20,4ig> 

273 


4,245, 


5,097 

525,231 

12,604 


76 
1,335 
217 
4,000 


I 

507 , 049 ! 543,8321 


100 

12,571 

3,467 

2871 

2,6531 


19,058 


6,120 

401 


6,441 

l,82l' 

2,526, 

7,539 

0,795 

7,448 

28,044 

»977 

1.535.000 


3,401 


218 

14,875 

3,214 

453 


21,949 


6,288 

351 

3.330 


3,445' 

7,127| 

2,306 
2,306| 

9,409 
3,509' 

7,084 
17,515, 

692 

1,261,000' 1,672,000! 


1,845 

4,243 

9,501 

3,816 

9,432 


14.109, 0 O 6 


10 , 000 . 10 , 000 - 

302,6141. 

6,7881 12,049. 

584.4771 464,999 « 550,000 

16,596 18,449. 

143,899. 

46L 
23,63.*)- 


,.L 


4,5001 


605,766 


6,000 


482,04b 


3,300' 

585 

15,264, 

4^180* 

317, 

3,000 


4,000 

622 

10,307 

4,477 

245 

7,431 


23,346' 


5,161 


6,705 

8,082, 


5,848 

9,436 


565 565 

9,601 12,637 

5,876 4,441 

8,805. 

36,7571 15,063 

3,228 6,918 

1,768,0001 1,715,000 


1,000 


5,000 


1,000 


4,600 

1,286,000 


I Preliminary- 

® Bales of 478 pounds net. 

* Linters not included. Production of linters during this period has been: Average 1909-10 to 1913-14, 
502,711 bales; 1924r-25 to 1928-29, 1,093,710 bales; 1927-28, 1,016,375 bales; 1928-29, 1,282,061 bales; 1929-80, 
1,^1,355 bales; 1930-81, 986,430 bales. 

s Ba^d on an official estimate for Northern Brazil (10 States), which during the last 10 years have produced 
over 80 per cent of the total Brazilian crop. 

« For season 1916-16. 

^ Average for 4 years. 

« Average for 2 years. 

* Average for 3 years. 

10 For 1 year only. 

II For season 1911-12. 

Old boundaries. 
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Table 131.— Cotton; Production of lint in specified countries; averMe, 1909-10 fu 
191^14, m4-^S to 1928-29; annual, 1927-28 to iSSl-S«—Continued 


Country 


Year beginning August 


Average,, 
1909-10 to] 
1913-14 


Average, 
1921-25 to] 
102S-29 


1927-28 


192^30 


1930-31 


1931-32 


APEiCA—eontinued 


_ ptian Sudan.. 

Italian Soinaliland. 

Entrca. 

Gold Coist. 

Belgian Congo. 

Kenya. 

Uganda.. 

Tanganyika. 

Nyasalaud. 

Northern Rhodesia. 

Southern Rhodesia. 

Mozambique. 

Union of South Africa.. 


Bales 

14,455 

*510 

*94S 

103 


652 
20,338 
* ‘ 7,971 
4.603 
J307 


Total African countries 
reporting 1927-28 to 
1930-31. 


ASIA 


*3«i8 

76 


Bales 

106,409 

3,694 

1,965 

7404 

22,188' 

I, 466 
142.453 

19,032. 
4,448 
200 ] 

8)2281 

II, 439 


Bales 

111,822 

3,828 

1,381 

JU 

27,557 

*1,039 

115,886 

13,300 

2,336 

11,956 

9,216 


Bales 
142,191 
7,034l 
1,061 
196' 
30,8671 
*1,660 
170,757 
27,576 
3,740' 
52 
226, 
12,606 
8,1791 


Bales 

139,200 

7,500 

1,163 


Bales 

106,470 

3,459 

2,000 


Bain 


4, (KKl 

2,000 


30,831 
1,270 
108,0511 
23,261 
5,0981 
41 
1,130 
7,192 
13,4861 


670 

155,647 

19,360 

7,806 


181,000 
11, Of 6 


3,767 


1,667,437' 2,097,624 


2,145.5211 


1,983 
13102,116 


901,900 


I 


2,455 


1,766 1,796 

53.831 113,255 

9,028 9,682 4,312 

881.000 1,090,000 1,250,000, 
2,601 1,506 4,353 

78,831 75.0071 91,736 


Cyprus. 

Turkey LVslatic). 

Syria and I-ebanon. 

Russia 1*.. 

Iraq.., 

Persia*.'<i'lJ6,000' , , 

India. 3,5S5, OOOi 4,800,000 4,990,000 4,838,000 

China 17. 1. 2,072,000 1,875,000 2,466,000 

Japanese Empire: ’ ' 

Japan. 4,701 

Chosen (Korea). 20,392 

French Indo-China. * 13, >4X) 

Dutch East Indies <. M8,242 

Slam. *3,0,13 


Total Ashtic countries 
reporting 1927-28 to 
1930-31. 


OCEAN! 


Australia.. 

New Hebrides.. 


731 
7 517 


Total Oetanin reporting 
1927-28 to 1930-31. 


Total all countries re¬ 
porting 1927-2& to 1930- 
31. 


Estimated world total, 
including Chhia. 


20,900,000 


1,602 

184,317 

0,6771 

5,171' 

3,470] 


1,100 943 

133,238 119,87s 

5,067 6,121 

5,3161 4,262 

2,885 2,756| 


2,946 

100,433 

14,000 

1,310,000 

3,974 

67,638 

4,289.000 

2,110,000 


7,312 


2,079,660 


3,099 

73,970 

12,000 

1,550,000 

2,625 


17,000 
131,900,000 


4,033,000 

2,260,000 


3,349,000 

3,349,000 

1,800,000 


8,159,990' 8,833,715 


7,030 

2,4861 


26,400,000 


7,714 

2,682 


7,714 


724 

138,9121 151,000 

8,120] 3‘*5,7S2 

4,0611 
3,2061 


136,000 


1 


7,983,416 8,086,376 


Of uoVj 

1,542 


5,036 


23,395,4SG'26,258,616 


24,000,000 26,900,000 


8,394 

2,249, 


Q, 600 


8,391 


25,840,470 


9,500 


24,780,152 


|20,500,OOOM,000.000| 


27,300,00(f 


Bureau of Agricultural Ecouomics. Official sources and International Institute of Agriculture e\oopt ns 
otherwise stated. Data for crop year as given at the head of the table arc for crops harvestetl between Aug. i 
and July 31. For the United states prior to 1914 the figures apply to the year boginniiig Sept. l. 

* Exports. 

? Average for 4 years. 

* Average for 2 years. 

* Average for 3 years. 

33 For season 1910-11. 

3* It is estimated that in 1930-31,8.4 per cent and in 1931-32,16A per cent of the total acreage was in European 
Russia. 

u Estimates of Bureau of Agricultural Economics. 

30 From an unofficial source. 

17 Estimates of the Chinese Mill Owners’ .Association, except figures for 1930-31 and 1931-32, which are 
estimate of this bureau. The figures represent the crop in the most important Provinces where the 
commercial crop is grown. 

31 Includes Annam and Tonkin. 
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Table 132.— Cotton; Supply and distribution, United Stales, 1918-14. to 19SO-S1 


Year beginning 
August 

Supply 

Distribution 

Produc¬ 

tion 

Carry-over 
from previous 
seitson 

Im; 

Total 

supply 

Consumption 

Ex- 

Stocks on 
hand at end 
of year 

Total 

dis- 

For¬ 

eign 

Total 

ports 

For¬ 

eign 

Total 

ports 

For¬ 

eign 

Total 

trlbU" 

tioni 












1,000 


bales 

bales 

bales 

bales 

bales 

bales 

bales 

bales 

bales 

bales 

bafes 

1913-14. 

13,983 

83 

1,511 

261 

16,765 

194 

6,677 

8,655 

73 

1,366 

15,598 

19l4r-16. 


73 

1,366 

382 

17,654 


6,697 

EsEl 

146 

3,936 

17,858 

1915-16. 

11,068 

145 

8,936 

438 

16,442 

317 

6,308 

5,896 

212 

3,140 

15,434 


11,364 

212 

3,140 

292 

14,796 

318 

6,789 


143 

2,720 

14,812 

1917-18. 

11,248 

143 

2,720 

221 

14,189 

184 

6,566 

4,288 

111 

8,450 

14,301 

1918-19. 

11,906 

111 

3,450 

202 

16,658 

176 

6,766 

5,592 

83 

4,287 

15,645 

1919-20. 

11,326 

83 

4,287 

700 

16,313 

417 

6,420 

6,545 

284 

3,663 

16,528 


13,271 

284 

3,563 

226 

17,060 

216 

4,898 

6,746 

174 

6,634 

17,172 

‘ -!!!!!!!!!!!!!! 

7,978 

174 

6,534 

363 

14,876 

297 

5,910 

6,184 


2,832 

14,926 

. 11111111111 j 11 

9.720 

167 

2,832 

470 


844 

6,666 

4,823 

106 

2,325 

13,8X4 



196 

2,325 

292 

12,788 

328 

6,681 

5,656 

116 

1,656 

12,893 

11 1 11111111111 


116 

1,556 

313 

15,608 

276 

6,103 


msm 

1,610 

15,808 

III lllllllllll 

16,123 

106 


826 


280 

6,456 


129 

3,543 

18,060 

1 111 11111111111 

17,755 

129 

3,543 

401 

21,699 


mitm 


99 

3.762 

21,879 

\ 1 11 11111111111 

12,783 

99 

3,762 

338 

16,883 

299 

6,834 

6,640 

111 


16,010 

I II llllllllllll 


111 

2,636 

458 

17,291 

313 

wmM 


182 

2,812 

17,447 

i 1 1 1 1 1 1 11 1 1 1 1 1 1 


182 

2,812 

378 

17,238 

302 

6,106 

6,690 

209 


17,326 


13^766 




18,394 

179 

5,263 

6,760 



18,393 


Burean of Agrloultoral Economics. Compiled from Bureau of Census Reports. Linlers are excluded. 
Quantities are in running bales, round bales counted as half bales and foreign in 500-pound bales. 

1 Total distribution usually is greater than total supply due principally to the inclusion, in all distribution 
items, of the *^city crop,” which consists of rebaled samples and pickings from cotton damaged by fire and 
weather. 


Table 133. — Cotton: Mill consumption of American and other growths in the 
world, United States, and foreign countries, 1918-14 to 1980-81 


Year beginning 
August^ 

World 

United States 

Foreign countries 

AU 

growths 

Ameri¬ 

can 

Other 

growths 

Ah 

growths 

Ameri¬ 

can 

Other 

growths 

AH 

growths 

Ameri¬ 

can 

Other 

growths 


1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 


bales > 

bales * 

bales* 

bales* 

bales * 

bales * 

bales* 

bales * 

bales * 

1913-14. 

22,200 

13,825 

8,375 

5,677 

6,383 

104 

IG, 623 

8,442 

8,181 

1014-15. 

20,671 

13,249 

7,422 

6,597 

6,376 

222 

15,074 

7,874 

7,200 

1016-16. 

21,978 

13,089 

8,930 

6,398 

6,081 

317 

15,680 

6,958 

8,622 

1916-17. 

21,109 

12,561 

8,548 

6,789 

6,470 

310 

14,320 

6,091 

8,229 

1917-18. 

18,510 

10,871 

7,645 

6,566 

6,382 

184 

11,960 

4,480 

7,461 

1918-19. 

16,705 

9,909 

6,706 

5,766 

5,590 

176 

10,939 

4,319 

6,620 

1019-20. 

19,300 

11,898 

7,402 

6,420 

6,003 

417 

12,880 

5,895 

6,085 

1920-21. 

16,006 

ia268 

6.637 

4,893 

4,677 

216 

12,012 

5,591 

6,421 

1921-22. 

19,990 

12,209 

7,781 

5,910 

5,613 

297 

11,080 

6,596 

7,484 

1022-23. 

21,325 

12,446 

8,879 

6,666 

6,322 

344 

14,659 

6,124 

8,535 

1928-24. 

19,982 

10,917 

9,065 

6,681 

5,353 

828 

14,301 

5,564 

8,737 

1924-25. 

22,642 

13,311 

9,331 

6,193 

6,917 

276 

16,449 

7,394 

9,055 

1925-26. 

23,980 

14,010 

9,920 

6,456 

6,176 

280 

17,474 

7,834 

9,640 

1020-27. 

25,860 

16,748 

10.121 

7,190 

6,880 

310 

18,679 

8,863 

9,811 

1927-28. 

25,285 

16,676 

9,709 

6,834 

6,635 

299 

18,451 

9,041 

9,410 

1928-29. 

25,782 

15,226 

10,556 

7,091 

6,778 

313 

18,081 

8,443 

10,243 

1929-30. 

24,878 

13,021 

11,867 

6,306 

5,803 

303 

18,772 

7,218 

11,664 

1930-31. 

22,402 

11,113 

11,289 

5,263 

5,064 

179 

17,139 

6,029 

11,110 


Bureau of Agricultural Economist. Compiled from reports of the Bureau of the Census, XT. S. Depart¬ 
ment of Commerce, except consumption figures for American cotton in foreign countries which are from the 
1931 Cotton Year Book of the New York Cotton Exchange. The consumption figures for Other Growths 
in the world and in foreign countries were obtained by deduction. 

1 Year beginning Aug. 1, except 1913, which is the year beginning Sept. 1. 

* American In running bales and other growths in bales of 478 pounds net. Prior to 1919-20 the quantities 
given for world consumption of all growths were reported in bales of500 pounds net and have been converted 
to equivalent 478 pounds bales. 
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Table 134.— Cotton: Consumption hy domestic miHs, 1919-20 to 19S0-S1, inclusive 


Crop year 


1919-201920-211921-22 1922-231923-24 1924-25 1926-26 1920-271927-28 1928-29 1929-301930-31 

I I 



Bureau of the Census. Quantities are in running bales, round counted as half bales and foreign in 500 
pound bales. Linters not included. 

Table 136.— Cotton: International trade^ average, 1925-26 to 1929-SO; annual, 

1927-28 to 1930-31 


Y ear beginning July 



Bureau of Agricultural Economics. OlBcinl sources except where otherwise noted. Bales of 500 pound.«i 
noss weight or 47S pounds net. The figures for cotton nder to ginned and unginned cotton and linters 
but not to mill waste, cotton batting, scarto (Egyptian and Sudan). Wherever unginned cotton has 
hm separately stated in the original reports, it has been reduced to ginned cotton in this stat^ent at 
the ratio of 3 pounds unginned to 1 pound ginned. Wherever linters are stated separately, they have 
been excluded from these figures. 

1 Preliminary. 


* 3-year average. 
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Table 136. — Cottony Middling: Average spot price per pound at 10 markets in 

stated years 



Bureaa of Agricoltural Economics. Prior to Aug. 16,1916, compfled from quotations in Market Reports 
of the New York Cotton Ezc^nge, except Sept. ^ to Nov. 16,1914, when the exchange was closed, quo* 
tations for which time were taken from the New York Commercial and Financial Chroniote; from Aug. 16, 
1915, compiled from daily reports to the bureau from the cotton exchanges of the various markets. Data 
for earlier years appear in previous issues of the Yearbook. 

1 Market (dosed. 

* No quotations prior to Sept. 23. Average for 7 days' business. 

8 Does not in 'lude New Orleans. 

< Does not include Savannah. 
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Tabls 1^7r^Coiton^ AvercQC staplB pT€7n.iui7is oi Nbw Oflsans and discounts dt 
New OrleanSf Houston^ and Galveston for Middling spot cotton, by months, 19^4^ 
25 to 1980-31 

PREMIUMS FOR STAPLES LONGER THAN WINCH, NEW ORLEANS 


Crop ypar ami staple sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May | Juno July 



DISCOUNTS 3 FOR i3i6 INCH, AVERAOE OF NEW ORLEANS, HOUSTON, AND 

GALVESTON 


1924-25. 

50 

50 

so 

75 

100 

WM 

B9 


100 

1 ^ 

100 

100 

85 

1925-26. 

150 

150 



150 

125 

125 


100 

wM 

100 

100 

125 

1926-27. 

100 

100 

KSI 

BSI 

100 

msjM 



100 


100 

100 

100 

1927-23-. 

75 

75 

75 

■ESI 

125 

125 

■EEi 


100 


75 

75 

94 

1928-29. 

50 

50 


65 

65 

75 

75 

75 

75 


75 

75 

67 

1929-30. 

75 

75 


125 


150 

125 

Til 

100 


100 

100 

108 

1930-3L. 

100 

100 


|^j| 


100 

95 

05 

95 

m 

88 

85 

05 


Bureau of Agricultural Economics. Based on weekly quotations for Middling W*lnch staple. Premiums 
and discounts are stated in points or hundredths of a cent per pound. Seo Table 268, p. 852,1928 Yearbook, 
for data for eailier years. 


t Nominal. * Discounts are calculated from actual sales and partially estimated. 
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Table 138.— Cotton: Average monthly premiums and discounts for grades * above, 
and below Middling for the 10 designated spot markets, 1927-28 to 1930-31 


Month and crop year 


Mid- 

« H 


Good 

3Hid. 

dling 


Strict 

Mid- 

dling 


Mid¬ 

dling 

(aver- 

agf^ 

price) > 


Strict 

Low 

:sm- 

dling 

Low 

Mid¬ 

dling 

Strict 

Good 

Ordi¬ 

nary® 

Good 

Ordi¬ 

nary* 

Off* 

Off 

Off 

Off 

103 

213 

333 

448 

44 

98 

164 

231 

76 

160 

250 

340 

71 

172 

287 

389 

100 

211 

333 

447 

67 

138 

209 

285 

76 

159 

252 

342 

70 

169 

279 

330 

82 

187 

307 

417 

79 

159 

237 

321 

77 

166 

288 

359 

70 

163 

265 

359 

48 

124 

221 

314 

81 

161 

242 

327 

78 

170 

278 

375 

70 

162 

281 

359 

36 

86 

162 

241 

79 

157 

238 

322 

75 

173 

280 

378 

66 

151 

243 

339 

35 

80 

ISO 

227 

78 

162 

247 

336 

76 

170 

280 

378 

60 

138 

220 

295 

34 

74 

146 

220 

78 

162 

250 

310 

76 

170 

280 

378 

54 

132 

210 

277 

33 

73 

138 

213 

77 

161 

250 

340 

73 

174 

282 

3H4 

61 

127 

204 

269 

33 

73 

138 

213 

76 

161 

250 

340 

72 

178 

290 

395 

51 

125 

197 

201 

33 

77 

143 

218 

76 

160 

250 

340 

72 

173 

200 

894 

50 

117 

100 

252 

84 

80 

147 

222 

74 

160 

260 

340 

72 

176 

203 

395 

50 

101 

176 

237 

37 

86 

153 

227 

73 

160 

250 

840 

71 

176 

293 

395 

49 

100 

176 

236 

61 

114 

198 

284 

73 

153 

236 

322 

74 

170 

278 

376 

59 

138 

226 

804 


August: 

1927- 28-., 

1928- 29- 

1929- 30- 

1930- 31- 
Soptembcr: 

1927-28- 


1929- 30-.- 

1930- 31— 
October: 

1927- 28— 

1928- 29— 

1929- 30--. 

1930- 31—. 
November: 

1927- 28— 

1928- 29—. 

1920-30—. 
1930-31- 

Docemher: 

1927- 28—. 

1928- 29—. 

1929- 30—- 

1930- 31- 

January: 

1927- 28—- 

1928- 29— 

1929- 30—. 

1930- 31— 
February: 

1927- 28—. 

1928- 29—. 

1929- 30—. 

1930- 31_ 

IMarch: 

1927- 28—. 

1928- 20—. 

1929- 30—. 

1930- 31_ 

April: 

1927- 28_ 

1928- 29-... 

1929- 30— 

1930- 31— 

May: 

1927- 28.... 

1928- 29—. 

1929- 30.-.. 

1930- 31—. 
June: 

1927- 28—, 

1928- 29_ 

1929- 30—. 

1930- 81_ 

July: 

1927- 28—, 

1928- 29... 

1929- 30— 

1930- 31... 
Average: 

1927-28— 


1929- 30.. 

1930- 31-. 


On* 

130 

84 

SO 

90 

125 

S3 

72 

87 

124 ' 
83 I 
74 I 


105 I 
R1 1 
78 


80 

101 


87 

S3 

101 


85 

84 

101 


100 

81 

92 


On 

106 

60 

fi2 

74 

102 

59 
o') 
70 

101 

62 

56 

70 

S3 

61 

60 
70 


77 I 
103 

S7 ! 

91 

78 
107 

87 

91 

79 
105 


90 

80 

100 


70 


70 


70 


On 


73 

39 

40 
51 1 


On 

51 

26 

32 

37 

49 

25 

25 
31 

48 

26 
26 
30 

41 

26 

30 

30 

30 

25 

37 

30 

29 

25 

49 


1 


Cents 
per tb, 
19.16 

18.72 
18.04 

11.14 

21 19 

17.72 
18.01 

10.15 

20.35 
18.46 
17.62 
9.82 

19.74 
18.70 

16.75 
10.09 

18.99 

19.07 

16.61 

9.16 

18.44 

18.87 

16.56 

9.37 

17.60 
18.86 
15.11 


2a 53 
18.24 


13.21 

8.42 


21.25 

18.29 

12.21 


Bureau of Agricultural Economics. 

1 White standards. 

8 Based on %-lnch staple. 

» These grades are not deliverable on future contracts. ^ , 

< The differences are staled in terms of points or hundredths of a cent per_pound. By "On" is meant 
that the stated number of points is to be added to the price of Middling andTby “Off” is meant that the 
stated number of points is to be subtracted from the price of Middling. 


100446^—32-43 
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Tabm 189 .— Cotton: Estimated average ■price per ■pound received by producers, 
United Slates, m&~2S to 19S1-S2 



Bureau of Agricjltural Economics. Based upon returns from special price reporters. Monthly prices, 
by States, -weighted by production to obtain a price for the United States; yearly price obtained by weight¬ 
ing monthly prices by bales marketed monthly. Mean of prices reports on 1st of month and 1st of suc¬ 
ceeding month, August, 1909, to December, 1923. 


Table 140.— Cotton: Average spot price per pound of specified descriptions (xt 
Liverpooly 1922-23 to 1931-32 



Bureau of Agricultural Economics, ronversions at monthly average rates of exchange August 1922- 
December 1926 and September, 1931 to date, and at par January 1926-August 1931, as given ta Federal 
Reserve Bulletins. 


1 Intematioual Yearbook of Agricultural Statistics, 1921, p, 443, Iiondon Economist, 1922 to August 
1927, SubsMuently from Liverpool Cotton Association Daily Report, Average of weekly quotations. 

* London Economist, average of weekly quotations to August, 1927, inclusive. Subsequently from 
IdverxxMl Cotton Association Dally Report. 
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Table 14il.~—CoUo7i86ed: Estttncied producHotif and estitncded price Dece^iher 1, 

by Sialea, 198^19S1 


Production, year beginning August I I Estimated price par short ton 

State -1- 1 -1-^- 1 - 

1924 1925 1926 1927 1928 192911930 1931 1924 192511926 1927 1928 1929 1030 1931 


1,000 1 , 0001 , 0001 , 0001 , 0001 , 000 uooo uooo 

short short short short short short short short JDol- Dol- Dot- Dot- Dot- Dot- Dot- Del- 
tons tons tons tons tons tons tons tons tars tars Lars tars tars tars Lars tars 

Missouri. 86 183 97 51 65 98 67 120 32.40 86.00 16.80 36.9036.0031.0022.0010.50 

Virginia. 17 23 23 14 19 21 19 19 3a 30 35.00 26.00 42.00 41.00 30 0020.0011.00 

North Carolina— 866 488 539 382 371 331 343 344 3a 00 33.00 22.00 37.00 4a 00 29.00 22.00 12.00 

South Carolina... 357 891 448 324 322 368 444 4503010 32.00 21.00 39.5039.00 28.00220012.00 

Georgia. 445 516 664 488 457 590 707 619 34.10 33. OO 21.00 38.50 37,00 20 00 21,00IL 60 

Florida. 10 17 14 8 9 13 22 19132.1034.00 19.0030.5080 00 30.0022001060 

Tennessee. 157 229 200 159 190 229 167 269 3a 20 2a 50 19.00 37.00 38.00 29.00 21.75 9.10 

Alabama. 438 602 665 529 492 596 655 636 34.30 29.00 19.00 37,00 38.00 2a 00 20.0011.00 

MlssissippL. 487 884 838 602 655 851 650 766 3a 70 22.00 21.00 38.50 39.00 32 50 23.5011.00 

Arkansas. 486 711 687 444 554 638 388 825 33.20 18.30 17.60 36. 6037.5029002L00 9.00 

Louisiana. 219 404 368 243 307 359 317 384 29.20 24.50la00 33.00 82.6031.002a00 9.00 

Oklahoma. 671 751 787 461 536 508 379 643 28.60 26.60 la 40 37.00 34.00 31.00 22.00 9.70 

Dexos.2.1971 849 2,499 1,938 2,2741,7651,794 2,34831.10 28.50 17.60390036.00320022.0010.30 

'few Mexico. 26 30 33 31 39 40 44 44 39 00 28.00 la 00 30.00 32L 00 2800^0011.00 

Arizona. 48 63 64 41 66 68 69 63 21.20 29 60190030.0080.00 26 0020.001900 

California. 36 64 68 40 76 115 117 80490040.00 29 00 37.6031.60 27.00210012.60 

Ulother. 6 11 8 4 3 4 3 4 34.0036.00 20.00 37.2537.33 2925 21291925 

United States.. 6,051 7,160 7,982 5 ,769 6,436 6,690 6,185 7,523 32.39 21271968 39 8039 28 30.3321.6110.46 


Texas.2.197 1 849 2,499 1,938 2,2741,766 

New Mexico. 26 30 33 31 39 40 

Arizona. 48 63 64 41 66 68 

California. 36 64 68 40 76 115 

Another. 6 11 8 4 3 4 


Bureau of Agricultural Economics. 

1 Compiled from reports of Bureau of Census. Estimated production of lint, by States pecember 
preliminary estimate for 1931), In rounded thousimds of 500 pounds gross weight bnfes, adjusting for net 
weight and assuming 65 pounds of cottonseed for each 35 net pounds of lint. 

Table 142 .—Cottonseed oil: International trade, average 19$5-19B9, annual 

1927-mO 



Bureau of Agricultural Economics. Official sources except where otherwise noted. 


1 Prriixninary. * International Yearbook of Agricultural States. 8 4ryear average. 




































































































672 YEARBOOK OF AGRICULTURE, 1982 

Tabu; 143.— Cottonseed: Estimated average price per ton received by producers, 
United States, 19SB-SS to 19S1-SS 



Bureau of Agricultural Economics. Based upon returns from medal price reporters. Monthly prices 
by States, wci^ted by production to obtain a price for the United States; yearly pnce obtained by weight¬ 
ing monthly prices by monthly receipts at dl mills. 


Table 144. —Cottonseed and cottonseed produces: Production in the United SiateSy 

1909-10 to 19$(hSl 


Cottonseed Cottonseed products 



Bureau of Agricultural Economics. Compiled from reports of the Bureau of the Census. 


Table 145. —Cottonseed oil, crude: Average price per pound in tanks, /. o. b, 
southeast miUs, by months, 19^9-23 to 1931-32 



Bureau of Agricultural Economics. Compiled from the Oil. Paint, and Drug Reporter; prices. 1922-23 
to 1927-28 are averages of weekly quotations; beginning 1928-29, averages of daily quotations. 

Data for 190^10 to 1921-22 are avaiteble in tlm 1930 Yearbook, p. 695, Table 149. 


t Less than 10 quotations during the month. Other quotations were bids. 






















































































































































STATISTICS OF COTTON, SUGAR, AND TOBACCO 678 

Table 146, — Cottonseed oil, prime summer yellow: Average spot price per pound 
New York, 1922^23 to 1931-32 ^ 



1 Prices through July, 11)30, quoted in barrels; beginning August, 1930, quoted in tanks. 


Table 147. — Cottonseed meal, il per cent protein: Price per ton, Memphis, 

1922-23 to 1931-32 



Bureau of Agricultural Economics. Compiled from reports made to the bureau. 


1 Not reported. 

Table 148. —Cottonseed meal, 41 per eerd protein, lagged: Average price per ton 

at 11 markets, 1931 



Bureau of Agricultural Economics. Compiled ftom reports made to the bureau. 
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Table 149. —Sugar beets: Acreage, production, and value, United States,'^ 1911- 

19S1 


Season- 

Acre- Produc-al farm 

age tion price 

acre per ton 


vi«M Seaaon- 

Produc- alfarm 


1,000 Short 
acres tons 


1,000 Short 
acres tons 


Bureau of Agiicultural Eccnomics. 

1 Most years from 1911 to 1923 include a small unknown quantity of beets grown in Cimada for Michigan 
factories. 

■» Prdimlnary. 

Table 150- — Sugar beets: Acreage^ ‘production and value, by States, 1927-1931 



Bureau of Agricultural Economics. 


1 Preliminary. 

»Indudes Ohio, Indiana, Illinois, Wisconsin, Alinnestoa, Iowa, North Dakota, South Dakota, Kansas, 
New Mexico, and Washington. 

* Less than £00 acres. 





































































































STATISTICS OF COTTON, SUGAR, AND TOBACCO 676 

TabiiB 161. “Sugar beets: AcreagSt yield per acre, and production in sveciHed 

countries, 1B29-19S1 •' 


Country 


Acreage Yield per acre Production 

1929 I 1930 19311 1929 1930 j 19311 1929 I 1930 1 19311 


1,000 1,000 1,000 

acres acres acrei, 

Canada. 43 62 52 

United Stales. 687 776 720 

United Kingdom. 231 319 234 

Sweden. 68 91 91 

Denmark. 74 86 75 

Netherlands. 136 142 91 

Belgium. 143 140 140 


Spain. 151 197 240 

I^y. 287 277 270 

Germany.1,126 1,194 911 

Austria. 76 88 100 

Czechoslovakia. 808 614 441 

Hungary. 196 183 142 

Yugoslavia. 145 128 120 

Eumania. 122 118 60 

Poland. 690 467 880 

Russia,.1,906 2,826 3,694 

Other*. 76 78 65 

Total countries reiwrting acreage and 
production, all years.6,421 7,692 7,867 


Short Short 
tons tons 


12.4 14.7 

13.6 13.7 

10.7 36.6 

12.1 14.7 
10.9 14.3 

11.7 13.0 

11.2 12.1 
10.9 13.8 
10.2 12.2 


9.8 11.4 
3.6 6.9 


1.000 

Short short 


12.2 1,000 

12.3 2,271 

13.4 1,731 

30.8 7,638 

18.6 1,763 
9.7 3,223 

12.9 12,226 

11.1 762 

31.7 6,121 
8.0 1,771 


1,000 
short 
tons 
471 

9.199 
3,428 
1,339 
1,179 
2,350 
2,056 
9,716 
2,660 
8,361 
16,446 

1,073 

7,078 j 6,144 
1,610 1,137 
821 I 

936 

5.200 

16,721 118,739 


production, au years. 6,421 7,692 7,857 I.I .|.|66,0C2 78,692 

Total, all countries reporting.7,353 8,468 8,472 ...|64*307 

Bureau of Agricultural Economies. Official sources and International Institute of Agriculture, 

1 Preliminary. * includes Irish Free State, Switzerland, Bulgaria, Latvia, Finland, and Australia. 

Table 152.— Beef sugar: Production, United States, 1911-1931 




1,000 I 1,000 
Num-1 1,000 I snort I short 
tons 









Bureau of Agricultural Economics. Estimates of the crop-reporting board. 

1 Year shown is that in which beets were grown. Sugar-making cam^gn extends into succeeding year. 

* Including, in some years, a small acreage In Canada used by united States factories. 

* Includes a small Quantity not made from beets, and also that made at the Johnstown, Colo., molasses 
factory. 

* Percentages of sucrose (pure sugar) in the total soluble solids of the beets. 

* Based upon weight of beets sliced, except possibly in a very few facton^. 

T Preliminary. 
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Table 153.— Sugar: Production in continental United StateSy Hawaii, Porto Rico, 
arifd the Philippine Islands, 1909—10 to 1930—SI 


Year begizming July 


1909- 10. 

1910- 11. 

1911- 12. 

1912- 13. 

1913- 14. 

1914- lS. 

1915- 16. 

1916- 17. 

1917- 18. 

1918- 19. 

1919- 20. 

1920- 21. 

1921- 22. 

1922- 23. 

1923- 24. 

1924- 23. 

1925- 26. 

1926- 27. 

1927- 28. 

1928- 29. 

1929- 30. 

1930- 31. 


I 


Total cane 
and beet 
sugar 
(refined) i 


Sho)ttons 
1,766, 011 
1,839,946 
2,096,658 
2,067,179 
2,304,454 
2,282,021 
2,404,018 
2,590,239 
2,411,263 
2,399,820 
2,259,514 
2,761,304 
2,769,970 
2,260,865 
2,604^292 
3,252,954 
2,923,225 
3,019,707 
3,468,969 
3,463,853 
3,806,300 
3,905,315 


Beetsu^ 

(chiefly 

refined) 


Short tons 
512,469 
510,172 
599,500 
692,556 
733,401 
722,054 
874,220 
820,657 
766,207 
760,960 
726,451 
1,089,021 
1,020,489 
676,000 
881,000 
1,090,000 
913,000 
897,000 
1,093,000 
1,061,000 
1,018,000 
1,208,000 


Cane sugar (chiefly raw) 


Conti¬ 

nental 

trnited 


jSliortfons 
331,726 
355,040 
360,874 
162,673 
300,538 
246,620 
138^620 
310,900 
245,840 
284,400 
122,125 
176,114 
327,701 
295,735 
164,828 


139,381 

47,106 

70^792 

132,053 

200,000 

184,000 


Poito 

Rico 


Short ions 
346,786 
349,840 
371,076 
398,004 
351,666 
346,490 
488,590 
503,081 
463,794 
406,002 
485,071 
489,818 
408,325 
879,172 
447,570 
66(),411 
603,240 
629,134 
748,677 
586,761 
866,110 
783,163 


Hawaii 


Short tons 
517,090 
566,821 
595,038 
546,524 
612,000 
646,000 
592,763 
644,663 
570,700 
600,312 
555,727 
521,579 


537,000 
691,000 
769,000 
787,246 
811,333 
896,918 
899, iOl 
912,357 
*915,000 


Philip- 

pme 

iSands 


Short tons 
»140,783 
168,254 
268,878 
345,077 
408,339 
421,192 
412,274 
425,266 
474,745 
453,346 
466,913 
589,437 


475,325 
529^091 
779,510 
607,362 
760,902 
807,814 
933,954 
983,767 
*983,100 


Total 


Short tons 
1,330,385 
1,439,955 
1,595,866 
1,462,178 
1,672,643 
1,660,302 
1,627,247 
1,883,910 
1,761,079 
1,744,060 
1,629,836 
1,776,948 
1,861,215 
1,687,232 
1,832^484 
^297,404 
2,137,229 
2,254,535 
2^524,201 
^551,869 
2,962,234 
2,865,283 


Bureau of Agricultural Economics. Production data compiled from the following sources: United States 
from the Department of Agriculture, except cane sugar, 1909-10 and 1910-11 ,whicb are from Wfllet & Gray; 
Hawaii from Hawaiian Sugar Planters Association; Porto Hico and Philippines from official sources of 
those idands. Plgorcs for earlier years appear in previous issues of the Yearhook. 

I Cane sugar, raw, converted to refined basis by multiplying by the following factors: United States, 
0.932; Porto Blco, 0.9393, Hawaii, 0.9368; Philippine Islands, 0.95. 

* Exports. 

3 Unofficial. 


Table 154 .—Cane sugar: Production of Hawaii, 1913-14 to 19S0-S1 




Cane used for sugar 

Sugar produced 

Sugar 
made 
I)er short 
ton of 
cane 

Recovery 
of equiv¬ 
alent 
refined 
sugar 
from 
cane 
ground* 

Year beginning 
October 

Total 
acreage 
in cane 

Acreage 

har¬ 

vested 

Average 
yield 
per aero' 

Production 

As made 

Equiva¬ 

lent 

refined > 

191.^-14_ _ 

Acres 

Acres 

112,700 

113,200 

115,419 

Stiort tons 
43 



BH 

Pounds 

250 

249 

Percent 

1L69 

11.67 

1914-15. 

239,800 

46 

1915-16. 

246,332 

42 

4,859,424 

5,220,000 

502; 763 

554,708 

244 

11.42 

1916-17. 


123,900 

42 

644,663 

603,276 

247 

1L56 

1917^18. 


119,800 

41 

4,855,000 

670,700 

539,676 

238 

11.13 

1916-19. 

239,900 

119,700 

40 

4,744,000 

4,473,000 

600,3i2 

661,772 

253 

11.84 

1919-20. 


114,100 

39 

555,727 

520,049 

248 

1L63 



113,100 

41 

4,657,000 

521,579 

488,094 

224 

ia48 

1921-22. 



41 

5,088,000 

502;000 

554,000 

233 

ia89 

1922-23. 


114,000 

40 




235 

11.03 

1 111 11 M M WStk 



51 




244 1 

11.43 




52 




244 

11.43 

' ^ ^ 1 ^ 1 ^ 1 ^ ^ 

237,774 

122^309 

53 

6,495,686 

787,246 


242 

1L34 

' 11111111 ippn 


124,542 

66 1 

6,992,082 

811,333 

750,245 

232 

ia86 


240,769 

131,534 

59 1 

rnmnitm 

866,918 

839,386 

233 

10.89 


239,858 

129,131 

58 

7,447,494 


841, 379 

241 

1L30 

■ ‘n’yi! 1111111 1BB 

242,761 

133,840 

59 

7,853,439 

912,357 

853,784 

232 

ia87 

1 11111111 MM 

251,533 


62 

8,485,183 

988,612 

925,148 


laoo 


Bureau of Anricultoral Economics. Estimates of the crop-reporting board prior to 1926. Since then 
data collected through the Hawaiian Sugar Planters' Association. 


* Age of cane equals 18 to 22 months of growth. 

* 1 ton of sugar as made is assumed to be equivalent to 0.9358 tons of refined, as tentatively recommended 
by the Joint committee on sugar statistics of the Department of Commerce and the Department of Agri¬ 
culture. 

* Based upon tonnage of cane used. 
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Cane used for sugar 

Sugar produced 

Re¬ 

covery 


Molasses made 


Yeari 

Fac¬ 

tories 

oper¬ 

ating 

Acreage 

Av¬ 
er¬ 
age 
yield 
per 
acre 2 

Produc¬ 

tion 

As 

made 

Equiv¬ 
alent 
refined 8 

of 

equiv¬ 
alent 
refined 
sugar 
from 
cane 
ground < 

Sugar 

made 

per 

ton 

of 

cane 

Total« 

Per 

ton 

of 

sugar 

made 

Per 

ton 

of 

cane 

used 


Num¬ 

ber 

Acres 

Short 

tons 


Short 

tons 

Short 

tons 

Per 

cent 

Pounds 


Gfflf- 

lons 

Odi¬ 

lons 

1911—. 

188 


19,0 


352,874 

328,879 

6.59 

120 

33,062.626 

99 

6.0 

1912. - 

126 


ILO 

2,162,674 

150,678 

143,130 

6.62 

142 

14,302,169 

93 

KSil 

1913.... 

163 


17.0 


292,698 

272,795 

6.47 

139 

24,046,320 

82 

6.7 

1914.... 

149 


16.0 




7.07 

162 

17,177,443 

12,748,000 

71 

5.4 

1915-..- 

136 


11.0 




6.35 

135 

93 

6.3 

1916.— 



18.0 


303,900 

283,200 

6.95 1 

149 

26,164,000 

86 

a4 

1917. - 

kSI 

16.6 


243.600 

227,000 

6 . 95 ! 

128 

30,728,000 

126 

. ai 

1918.— 

184 


18.0 


280,900 

261,800 

6.28 

135 

28,049,000 

100 

0.1 

1919— 

121 


EEll 


121,000 

11% 800 

6.99 

129 

1:^991,000 

107 

6.9 


122 

182,843 

13.6 

2,492,624 

169,127 

187,626 

6.82 

136 

16,866,867 

100 

6.h 

1921-.- 

124 

226,366 

18.6 

4.180,780 

324,431 

KItM iW* 

7.23 

f65 

25,423,841 

78 

6.1 

1922.... 

112 

241,433 

16.6 


maim 

Eirj.i 

7.28 

156 

22,718,640 

77 

mm 

1923.— 


217.269 

ILl 

162,023 


6.33 

136 

16,719,400 

97 

6.6 

1924— 

82 

Vm W 

7.6 


*:ii* 

iVi 

6.68 

144 

9,690,000 

17,783,000 

109 

7.8 

1925.... 

91 

Vl'iT iV 

14.0 



155 

4.91 

105 

128 

6.7 

1926— 

64 

El n Vr 

6.8 

Ipi ^ 


155 

6.00 

100 

6,614,000 

141 

7.7 

1927— 

46 

■kxl iiiji 

IS 


155 

6.86 

147 

6.624,000 

93 

6.9 

1928-— 

66 

PrV^ St 

IS 

*55 

132,000 

123.000 

6.61 

142 

13,535,000 

108 

7.3 

1929-— 

65 

Eivl Vr 

IS 

Eil'r*! *lv 

200,000 

186,000 

6.37 

137 

19,619,000 

98 

6.7 

■L.iiJWP 

61 

■ TV Vr 

EX 

Hrirl St 



6.68 

144 

16,887,000 

14,322.000 

92 

6.6 

1981«— 


mil 

16.0 

IBB 



6.28 

136 

92 

6.2 


Bureau of Agricultural Economics. Estimates of the crop-reporting lioard. 

J Sugar campaign, usually not ended before February following season of growth of cane. 

> Ago of cane equals one growing season of about 9 months. •• 

31 ton of sugar as made Is assumed to be equivalent to 0.932 tons of refined as tentatively recommended 
by the Joint committee on sugar statistics of the Department of Commerce and the Dep^ment of Agri¬ 
culture. 

* Baaed upon tonnage of cane used. 

3 Figures for molasses, 1911-1914, are as reported by the Louisiana Su^ Planters’ Association. Figures 
for later years as reported by Division of Crop and Livestock Estimates. For sirup production see Table 163. 

«Preliminary. 
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Table 166. — Sitaar: Production in specified countries^ average 1909-10 to 191&^14 
and1921-^9 to 1995-26, and annual 1928-99 to 19$1-S2 

BEET SUGAR IN TERMS OF RAW SUGAR 


OoTxntry 


Short 

NOBTH AMLBICA tQ^a 

Canada. 

United States. 655,000 


Average, 
1921-22 to 
1926-26 

1928-29 

1929-30 

1930-31 

1931-32> 

Short 

tons 

31,908 

984,600 

Short 
tons 
36,736 
, 1,141,000 

Short 

tons 

39,432 

1,004,000 

Short 

t07l8 

63,764 

1,298,600 

Short 

tOTta 

J 53,000 

1 1,201,000 

1,016,608 

1,177,735 

1,133,432 

1 1,352,364 

i 1,254.000 


England and Wcdes. 

Scotland_-_—_-__ 

Irish Free State. 

Sweden.-. } 

Denmark.j- J 

Netherlands. 2 

Belgium. 2 

3France.-. f 

Spain. 1 

Italy. 2 

Switzerland. 

Germany. 2,3 

Austria_ ' 

Czcchodovakia.. 1 1.2 

Hungary-., 1 

Yugoslavia. 

Bulgaria.—. 

Rumania., 

Poland. 2 

Latvia., 

Finland__-. 

Russia, European.I l,t 

Turkey.. 


(? 

175,564 
142; 726 
I 324,273 
346,094 
624,498 
199,414 
308,261 
6,698 
1,557,556 
53,192 
1,178,534 
139,801 
63,482 
2^044 
76,698 
421,338 
(0 

1,407 

474,700 


240; 851 
1,836 
24,296 
177,416 
179,014 
346,849 
303,213 
999,249 
237,476 
432,908 
7,738 
1^054,218 
118,300 
1,164,526 
242,579 
140,600 
30; 071 
160; 744 
823,714 
1,797 
3,316 
1,413,000 
4,079 


362,767 
713 
26,657 
133,823 
140; 874 
286,170 

273.426 
1,010; 848 

246.426 
496,135 

6,760 
2,187,796 
132,706 
1,141,638 
272,083 
143,769 
40; 800 
118,150 
1,009,597 
3,888 
2,790 
907,000 
6,046 


526,0621 q 
T,768/ 3 
23,390 
206,767 1 

176,666 1 

817,968 1 

306,894 3 

1,324,308 fi 
318,449 3 

474,904 4 

6,300 

2,808,076 l,f 
165,620 1 
1,268,614 £ 

258,127 1 

113,198 
60; 206 
181,009 
864,957 « 

8,322 
4,267 

1,914,364 3,C 
10,700 


' Total. 8,155,838 6,140,666 9,107,786 8,949,75111,318,906 8,689,203 


Japan: 

Hokkaido.. 

Chosen.--. 


ralia. 1,030 3,021 2,348 _3,186 3,752 2,200 

World total, beet sugar v. 8,823,650 7,170,81410,311,30210,116,166 12,708, 362 9,976,408 


CANE SUGAR (RAW) 


NORTH AUSBICA, CENTRAL AMERICA, 
AND WEST INDIES 

United States. 

Hawaii. 

Porto Rico. 

Virgin Islands____ 

Central America; 

Guatemala-. 

Nicaragua. 

Salvador. 

Mexico.... 

West Indies (British): 

Antigua. 

Barbados---. 

Jamaiwk._ 

St. Christopher. 

Trinidad and Tobago. 


203,224 132,063 

675,249 899,101 

499,761 686,761 

5,535 2,875 


199,609 183,693 155,925 

912,357 > 915,000 >915,300 

866,110 783,163 048,042 

6,424 2,000 >2,200 


21,738 38,402 > 37,408 >40,249 > 36,000 

14,457 aiaOOO 10^000. 

21,200 23,148 27,600. 

179,150 201,831 >235,000 289,591 >22^000 


>lia402l >101.000 


> Avert^es are for a 5-year period wherever available, otherwise for any year or years within this period. 
Figures for Europe are estimates of production in territory within present boundaries. 

* Preliminary. 

* UnofiEicial estimate. 

4 No sngar produced. 

* Too small to report. 

«Included with cane-sugar production in Japan. 

t Ezelusive of production in minor producing countries for which no statistics are available. 
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Tabus 166.— Sugar: Production in specified countriesj average 1909-10 to 191S-1A 
and 19^1-92 to 1925-26^ and annual 1928-29 to Continued 

CANE SUGAR (RAW)—Continued 


Country 

Average, 
1909-10 to 
1913-14 

Average, 
1921-22to 
1925-28 

1928-29 

1929-80 

1930-31 

1931-32 

NOBTH AMEHICA, CENTRAL AMERICA, 
AND WEST INDIES—continued 

Short 

tons 

2,2S7,052 
104,604 
(“) 

40,810 

42,782 

Short 

tons 

4,908,638 
281,846 
10,158 

32,674 

33,573 

Short 

tons 

5,776,179 

396,575 

13,996 

82,600 
3 42,056 

Sho^ 

tons 

6,231,490 
403,638 
3 21,176 

830,144 

>44038 

Short 

tons 

4494292 
404 237 
8 21,068 

>27,328 
8 41,328 

Short 

tons 

3 8,360,000 
424,850 

>24000 

8 31,000 

8 44,000 

Hepubliff_ 

Haiti ~ _ _ 

West Indies (French): 

Guadeloupe. 

Martinique. 

Total North American and Central 
American countries and West In¬ 
dies reporting, all years. 

EUROPE AND ASU 

Rpain _ _ . _ . 

4,013,885 

7,041,422 

8,352,692 

8,247,164 

6,441,681 

6,414217 

17,069 

2,649,480 

192,299 

76,718 

1,512.569 

294,380 

1 8,738 

3,247,800 
471,748 
91,569 
2,113,004 
584,895 

Jlllll 

21,007 

3,094000 

893,396 
104986 
3,245,288 
984 767 

27,800 

4559,000 

867,661 

161,723 

>3,184,000 

084000 

31,400 

83,474000 

994579 

8206,102 

*2,684000 


_ __ 

Formosa. 

Japan ^ __ _ 

9 - __ _ _ 

Philippine Islands. 

Total European and Asiatic coim- 
tries reporting, all years. 

SOUTH AMERICA 

Argentina... 

■prA^il - __ 

4,447,126 

5,932,859 

7,228,485 

1 

7,354 677 

1 

7,804084 

7,394,061 

193,863 

332,813 

112,297 

13,286 

6,289 

202,518 

3,187 

288,008 
904,456 
112,297 
12,469 
17,603 
364,667 
21,423 

412,947 
1,066,301 
180,462 
19,883 
8 26,370 
398,741 
322,000 

375,310 
1,124,371 
131,324 
14,060 
>21,008 
474 176 
8 26,000 

424854 

1,004000 

144096 
8 14 500 
23,208 
>543,286 
8 22,000 

381,124 

31,004000 

*124000 

814 000 

>24400 

*574000 

324000 

British Guiana. 

Dutch Guiana. 

Ecuador. 

_ 

Venezoula_—.—___ 

Total South Amerua.-. 

AFRICA 

F.gvnt _ 

804,192 

1,710,823 

2,076,704 

4163,258 

4174944 

4234624 

67,127 

23^671 

100^264 

243,069 

182^426 

53,219 

52,015 

2,168 

122,026 
1 279,366 

295,984 
104786 
44211 

84,894 

i 114 157 
1 264386 

i 294635 
i 104,718 
56,249 
5,534 

134 26C 

244564 

3940 a 
895 , oa 

64572 

4724 

) 8 IO 4 OOO 

1 8194 000 
> 324400 

I >95,000 

! 339,000 

[ 9,736 

Mauritius_____ 

Union of South AIi ica. 

Portuguese East Africa. 

Reunion.-. 

Mftdftgflscor. ^ _ 

88,165 

26,466 

41,653 

{*) 

Total Africa. 

OCEANIA 

Aufitralifl _ 

467,076 

633,155 

845,211 

845,679 

928, 12 c 

) 776,136 

216,331 

411,635 
1 71,981 

; 60408S 

1 3 114625 

t 604654 
> 98,23f 

L 6 O 499 : 
; 104 , 0 a 

! 86-4000 
) >80,000 

Fiji. 

84,626 

Total Oceania-. 

300,96C 

1 483,622 

! 714605 

t 704 89C 

) 704,995 

! 780,000 

Total cane-sugar producing counti les 

reporting all years. 

Estimated world total cane sugar K - 
Total world cane and beet sugar pro¬ 
duction in countries reporting all 

years. 

Estimated world total cane and beet 

sugar? _ . 

10,083,235 

l(t539,00C 

18,906,885 

19,363, OOC 

115,801,881 

116, 6140 a 

122,974695 

123,781, Oa 

. 14214 , 7 a 
124 365, oa 

>29,524002 

1346740a 

>19,315,662 

>24527,a)C 

124434825 

> 346440 a 

1405472 ] 

19 , 2540 a 

30,764 085 

31,961,0a 

117,564958 

>14754000 

127,633,361 

124734 000 





Bureau of Agricultural Economics. Official sources and International Institute of Agriculture except 
as otherwise stated. Figures are for the crop years lyOQ-lO to 1931-82 for the countries in which the sugar- 
harvesting season be^bos in the fall months and is completed during the following calendar year, ^cept In 
certain cane-sugar producing countries in the Southern Hemisphere, such as Argentina, Australia, Alauri- 
tius, Union ofSouth Africa, etc., where the season begins in May or June and is completed in the same 
calendar year. Production in these countries Is for the calendar years 1909 to 1931. 

B Unofficial estimate. 

* No sugar produced. 

«Too small to report. , „ 

7 Exclusive of production in minor producing oountries for which no statistics are available. 

B The figures quoted for India are for the produocion of gur, a low grade of sugar polarizing between 50** 
and 60°. Practically the entire crop is consumed within the country. 

B All grades of sugar reduced to terms of head sugar, a grade of sugar which contains at leost 96.5 per cent 
of sucrose. Figures for Java are for the calendar years 1910 to 1932. 
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Tablb \S7*—Sugar: Production, trade, and supply available for consumption in 
continental United States, 1909^10 to 19S1-S9 


IK TERMS OF RAW SUGAR 


Tear beginning July 

Produe- 

Brought in 
fromlnsu- 

Imports as 
sugar’ 

Domestic 
exports as 
sugar* 

Exports 

Available for con¬ 
sumption • 

tioni 

lar posses¬ 
sions 9 

in other 
forms * 

Total 


1909-10 _ 

Short tons 
882,630 

Shot tons 
927,752 
943,701 
1,187,663 
1,026,972 
936,376 

Short tons 

1.934.754 

Short tons 
72.382 

Short tons 
24,361 

Short tons 
3,648,403 

Pounds 

79.7 

1010-11 __ 

903,475 

1,005,337 



15,966 

3,639,891 

78.3 

1011-19 _ _ 

n 


15,160 

3,959,883 

83.9 

ioi9-ia_ _ 

907,070 

30.063 

37.190 

19,217 

4,150,288 

86.6 

ioia-i4_ _ 

1,088; 944 
1,022,828 

11,892 

4,439,489 

91.3 

1914-16. 

1,098,314 



13,585 

4,33i878 

87.9 

lOlB-lfl_ 

1 ; 078; 407 

1,102,057 


882.864 

12,2J3 

3,974,463 

4,219,066 

79.4 

1916-17. 

1 ; 193 ; 107 
1,068,437 
1,102,421 
903,060 
1,346,811 
1,424,726 
1,021,360 
1,111,898 

1,203,938 

975,684 

2,527,984 

2,344,816 

2,799,962 

8.812.955 

3,228,279 

3,940,777 

4,068,205 

3.436.955 

676.752 

29,211 

83.2 

1917-18. 


46,131 

36,747 

4,037,377 

78.6 

1918-19. 

1,073,944 

975,735 

568.566 

4,371,013 

4.816,862 

83.8 

1919-20. 


98,386 

91.1 

1920-21. 

1,076,342 

1,340,867 

1,235,049 

1,274,870 

319,589 

89,491 

5,242,352 

97.6 

1921-22. 

1,085,349 
412,196 

31,397 

5,589,624 

102.4 

1099-92 _ , _ 

12,568 

5,899,849 

5,646,223 

106.5 

1923-24. 

162.883 

24,617 

100.2 

1094-96 __ 

1,260,000 
1,121,000 i 
1.011,000 
1,246,000 
1,273,000 
1,294,000 
1,482,000 
1,357,000 

1,645,319 

1,981,482 

1,689,347 

2,051,659 

1.974,899 

2,377,787 

2,603,733 

3 ; 931 ; 282 

8,895,947 

3,968,997 

3,416,830 

4,115,601 

2,823,173 

2,416,400 


22,436 

6,540,605 

114.2 

1925-26. 

325 ; 804 

24,998 

26,303 

29,833 

6,647,627 

6,518,486 

114.4 

1926-27. 

124 ; 555 
116,666 
139,324 
87,092 
77,131 

110.6 

1927-28. 

6,568,090 

7,192,282 

6,364,548 

6,391,976 

110.1 

1928-29. 

31,894 

119.0 

1929-80. 

43,320 

33,026 

103.3 

1930-81. 

103.0 

1031-82 _ _ 










IN TERMS OF REFINED SUGAR 7 


1921-22. 

1,326,906 

1,260,894 

3.686,397 

1,009,377 

29,182 

5,234,638 

95.9 


960,625 

1,166,351 

3,805,746 

383,439 

11,682 

5,522,600 

99.7 


1,034,616 

1,198,777 

3,214,883 

142,217 

22,943 

5,283,115 

93.7 

■$*?!!!!!!!!!!!!!!!!! 

1,172,000 

1,547,587 

3,674,563 

254,391 

20,911 

6,118,848 

* 

1 11 1 1 1 M M M M 1 1 M 

1,0)3,000 

1,859,332 

3,634,323 

303,073 

23,298 

6,210,284 

^ : 

^4^11111111111 III 

941,000 

1,588,981 

3.714.064 

115,865 

24,514 

6,103,666 



1,159,000 

1,930,732 

3,196,443 

107,704 

27,805 

6,150,666 


1928-29. 

1,184,000 

1,858,331 

8,851,311 

129,846 

29,726 

6,734,070 

111.4 


1,204,000 

2,239,140 

2,641,709 

81,167 

40,376 

5,963,307 

96.8 


1,379,000 

2.451,609 

2,261,189 

71,884 

30,781 

5,989,133 

96.5 


1,262,000 








1 





Bureau of Agricultural Economics. Trade figures from the Bureau of Foreign and Domestic Commerce. 


7 Beet and cane sug^ only. 

* Duty ftee, from Hawaii, Porto Ric*o, and the Philippine Islands (Virgin islands included 1917 and 
subseQuently). 

* No account taken of sugar imported in other forms. Imports horn the Philippine Islands excluded, 
reexports deducted. 

* Shipnoents to Hawaii and Porto Rico induded. Direct evports to foreign countries from Hawaii and 
Port Rico excluded. 

^ Sugar used in the manufacture of other commodities for export on which drawback was paid. 

4 No fificouat taken of stooks at the haoinninff nr And nf Traar 
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Tabm 168.— Sugar, raw, cane and beet; World production, 1909-10 to 19S1-S9 


Esti- Esti- Production in selected countries 

Esti- mated mated 

Crop mated world world ^ - 

year» world total total , 

total cane beet Cuba Indian Java^ Pran<»r 

sugar sugar many# Slovakia land® 


many» Slovakia land ® 



Bureau of Agricultural Economics. Estimated world total sugar production for the period 1895-96 to 
1908-09 in Ai^cultur^ Yearbook, 1924, p, 808. 

1 Figures are for the crop years 1909-10 to 1930-31 for the countries in which the sugar production season 
begins in the fall months and is completed during the following calendar year, except in tertain cane-sugar 
producing countries where the season begins in May or June and is competed in the same calendar year, 
induction in these countries is for the calendar years 1909 to 1030. 

a Production of cane and beet sugar in terms of raw sugar. 

s The figures quoted for India ore for the production of a low grade of sugar polarizing between 50** 
and 60®, Practically the entire crop is consumed within the country, 

* All grades of sugar reduced to terms of head sugar, a aade of sugar which contains at least 96.5 per cent 
sucrose. Figu^ for J ava are for the calendar years 191(^1932. 

® Figures for 1909-10 to 1917-18 ore for pre-war boundaries. 

* Figures are incomi^ete through 1920-21; 1914-15 includes Prussian Poland only; 1915-16 to 1919-20 
indude Prussian Poland and Congress Poland; 1920-21 includes Prussian Poland, Congress Poland, and 
Qalida. 

7 Figures for 1909-10 to 1918-19 refer to pre-war boundaries; 1914-15 to 1918-19 are exdusivdy of invaded 
territory. 

® Bohemia, Moravia, and Silesia only. 

* Preliminary. 

Unofiidal estimate. 

Table 169.— Sugar, raw (96^ centrifugal): Average wholesale price per pound. 

New York, 1999-1981 i 



* Quotations are on basis of duty paid. 

* Derived from the figures upon which the monthly averages are based. 
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Table 160.— Sugar: International trade, average 1925-1929, annual 1927—19S0 


Country 


PHIXCIPAL EXPORTING 
COTINTBIBS 


Cuba. 

Butch East Indies... 

Czechoslovahla__ 

Philippine Islands_ 

Bominican Bepublic.. 

Peru_ 

Poland-... 

Mauritius.. 

Australia«. 

Geonnany. 

Belgium.— 

British Guiana. 

Russia. 

PijI. 

Hxmgary-- 

Union of South Africa. 
Trinidad and Tobago 

Barbados. 

Reunion. 

Jamaica. 

Mozambique. 

Brazil. 

Argentina. 

Madagascar.. 


TotaL... 


11,3S1,«63 


PRINCIPAL IMPORTING 
COUNTRIES 


United States. 

United B3ngdoin_. 

British India. 

China..——,..._ 

Cana^__ 

Prance—. 

Japan__ 

Netherlands. 

Switzerland. 

Chile. 

British Malaya. 

Morocco. 

Austria. 

Sweden. 

Irish Free State. 

Finland. 

Portugal. 

Persia K . 

New Zealand. 

Norway... 

1 ^ 1 .::::::;:::;:;: 

Greece—. 

Algeria.. 

Ceylon—. 

Siam*.. 

Latvia.—. 

Uruguay.... 

Benmark..___ 

Tunis..I"" 

Lithuania. 

Anglo-Egyptian 

Sudan_ 

Formosa.! 

Yimoalavia. 

G^ Coast.. 


Total., 


Calendar year 


Average, 1923-1929 


Exports * Imports 


192S 


Exports 


Short tons 
5,048,092 
^380,762 
792,566 
612,260 
353,915 
332,668 
253,202 
242,199 
179,533 
174,357 
162.463 
113,607 
105,024 


90,488 

82,951 

72,620 

61,494 

54,036 

49,676 

37,906 

26,076 

23,426 

3,897 


Short tons 
5251 
3,634 


196 
106 
2,291 
*3 
911 
92,758 
77,894 
447 
57,858 
171 
417 
10,307 
1,664 
0 
26 

1,081 

93 

20 

17,264 

3,768 


274,360 


167,360 

105,263 

40,084 

2,072 

89,914 

261,691 

204,509 

284,204 

74 

133 

31,068 

0 

663 

18 

0 

0 

102 

90< 

739 

0 

9,341 

6,610 

M2 

65 

1 

1,648 

20 

0 

3,148 

0 

0 


13,34$ 

4,654 

0 


1,216,858 


4,428,566 
2,146,493 
904,568 
823,225 
524,446 
460,763 
4H 134 
316,951 
148,786 
136,205 
125,180 
121,576 
114,983 
110,608 
92,080 
87,238 
86,255 
82,505 
81,102 
79,493 
79,282 
68,619 
64,751 


61,046 

46,472 

41,665 

41,675 

29,841 

29,742 

25,731 

23,812 
18,109 
7,320 
6,684 


11,891,894 


Short tons 
4,389,253 
2,827,302 
819,545 
628,242 
383,664 
337,270 
204,675 
241,696 
232,667 
85,161 
109,906 
128,449 
150,348 
136,165 
78,013 


83,006 

70,178 

*39,516 

54,562 

40,060 

33,116 

37,775 

4,659 


11,204,616 


122,687 

83,825 

44,761 

1,642 

27,666 


258,084 
227, SS2 
85 
200 
32,135 
0 
617 
18 
0 
0 
105 
9 
867 
0 

6,704 

23 

*21 

0 

243 

*0 

0 

005 

0 


8,744 


1,097,921 


Imports 


Short tons 
135 
3,772 
77 
4,887 
17 
24 
38 
*3 
33 

138,113 

86,349 

536 

2 

172 

594 

17,977 

2,056 

0 

*132 

1,102 

377 

3 

1,246 

3,960 


261,605 


12,490,3371 


3,868,804 
2,150,189 
930,251 
916,132 
477,711 
488,067 
423,396 
307,109 
158,632 
149,113 
125,176 
128,314 
118,737 
103,528 
90,115 
101,485 
94,066 
84,309 
89,497 
80,109 
77,881 
118,438 
67,075 
70,786 
69,030 
44,164 
46,659 
37.338 
43,603 
31,841 
27,501 

26,766 

8,374 

16,108 

6,704 


111,576,806 


1029 


Exports 


Short tons 
5,543,887 


595,686 
767,065 
865,574 
400,553 
828,309 
306,250 
216,394 
242,455 
128,509 
112,503 
139,719 
80,048 
133,851 
122,740 
91,284 
73,379 
*41,447 
41,866 
55,209 
16,400 
10,034 
5,500 


102,639 

186,766 

42,962 

665 

20,799 

33L468 

217,615 

122,542 

97 

169 

21,297 

0 

G85 

55 

0 

0 

SO 

8 

0 

7,266 

9,192 


Mi 

89 

70 

0 

626 

0 

*18 

0 

2,967 

14,656 

0 


1,083,781 


Imports 


Shorttons 

79 

8,826 
109 
2,138 
7 
107 
11,087 
*2 
27 




361 


290 

862 

19,867 

1,607 

0 

*0 

1,873 

14 

0 

1,979 

4,237 


207,703 


9,601,030 


4,888,389 
2,361,404 
1,034,939 
959,428 
476,490 
562,430 
251,020 
188,931 
163,479 
168,181 
128,229 
148,913 
123,377 
158,566 
88,518 
101,349 
78,784 
100,176 
78,665 
83,706 
107,974 
23,499 
69,766 
76,502 
72,242 
49,447 
46,689 
41,103 
42,862 
37,478 
29,796 

32,976 

1,642 

8,102 

5,994 


12,771,043 


19301 


Exports 




571,962 
820,089 
386,621 


435,378 


328,458 
79,012 
128,287 


101,896 

117,780 

183,482 

77,436 

66,497 


93,097 

4,699 

4,784 


77,814 
312,689 
48,487 
252 
13,906 
308,767 
244,568 
106,270 
188 


15,585 

0 

558 

90 

0 

0 


1,222 

0 

5,146 

14,861 


183 

0 


8,858 


1,158,844 


Imports 


Short tons 
37 
*336 
3,332 
1,046 
6 

373,441 
11,977 


18,876 

747C7 

192 
342,155 

193 
722 

10,126 
1,010 
0 


• 4 

6.083 
3,018 


3,496,113 
2, 136,360 
1,014,270 
812,404 
472,706 
452,644 
269, 693 
198, 641 
166,365 
125,938 
126^473 
142,492 
89,632 
91,037 
92,108 
134,417 


96,579 

93,011 

143,326 

20,700 

70,499 

81,208 

80,102 

5^873 

4^874 


50^315 

41,834 

84,418 

34,442 


2,072 


10,670,166 


sources exMpt where otherwise noted. The foUowing kinds 
Honery), confectionery, glucose, grape sugar, Jaggery, molasses, and sirups. wmw- 

«Intenattonal Yearbook of Agricultural Statistics. • Year endMlIar. 81 of foUowlng year. 














































































STATISTICS OF COTTON, SUGAR, AND TOBACCO 


TABHa 161.— Stbgar, granvlated: Average retail 

1922-1931 


price per poutid. United States, 


Year 

Ian. 

15 

Feb. 

15 

]\far. 

15 

Apr. 

15 

May 

16 

June 

15 

July 

15 

Aug. 

15 

Sept. 

15 

Oct. 

15 

Nov. 

15 

Dec. 

15 

Aver¬ 

age 


Cents 

Cents 

CC7lU 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 


CenU 

Cents 

Cents 

1922-. 

0.2 

6,4 

6.5 

6.7 

6.0 

7.1 

7.6 

8.1 

7.9 


8.1 

8.3 

7.3 

1923. 

8.3 

8.7 

10.2 

10.0 

11.2 

11.1 

10.6 

9.6 

9.6 


10.3 

10.4 

10.1 

1924. 

10.2 

10.3 

10.4 

0.9 

9.2 

8.3 

8.4 

8.2 

8.6 

8.8 

8.8 

8.8 

9.2 

1926. 

8.1 

7.7 

7.7 

7.6 

7.2 

7.2 

7.3 

7.0 

7.0 

6.8 

6.6 

6.7 

7.2 

1926. 

0.7 

0.7 

0.7 

6.6 

6.7 

6.9 

6.0 

7.0 

7.0 

7.1 

7.1 

7.3 

6.9 

1927. 

7.5 

7.5 

7.4 

7.3 

7.3 

7.3 

7.4 

7.3 

7.2 

7.2 

7.2 

7.1 

7.3 

1928. 

7.1 

7.1 

7.1 

7.1 

7.2 

7.3 

7.3 

7.1 

7.0 

6.9 

6.8 

6.7 

7.1 

1929. 

0.7 

6.0 

0.5 

6.4 

6.4 

6.4 

6.4 

6.6 

6.7 

6.7 

6.7 

6.6 

6.6 

1930. 

0.0 

0.5 

6.4 

0.3 

6.3 

6.1 

6.1 

6.1 

5.9 

5.8 

5.9 

5.9 

6.2 

1981. 

5.0 

5.9 

5.8 

6.7 

5.6 

6.6 

5.6 

6.7 

5.7 

5.6 

6.6 

6.6 

6.7 


Bureau of Agricultural Economics. C^ompUod from Bureau of Labor Statistics retail prices. Data for 
191 d ~1921 available in 1930 Yearbook, p, 704, Table 162. 


Table 102 .—Sorgo sirup: Acreage, production, and December 1 price, by States^ 

1928-mi 


State 

Acreage used for 
sirup 

Average yiekl per 
acre 

Production 


Price per gallon 
received by pro¬ 
ducers 

1928 

1929 


19311 

1928 

J929 

Wm 

1931 

1928 

1929 

H 

39311 

1928 

1929 


1931 



ii 

i,ooo 

acres 

J,000 

acres 

Oats. 

Oats. 

Oats. 

Gals. 

UOOO 

gals. 




as. 

CIS. 

eta. 

as. 

Indiana. 

2 

2 

2 

3 

06 

60 

47 


192 

132 

94 

195 

115 

110 

110 

60 

Illinois_-_ 

9 

2 

2 

2 

72 

65 

51 

72 

648 


mm 

144 

110 

110 

mm 

67 

Iowa.. 

3 

3 

2 

3 

120 

111 

mm 

HQ 

mm 

333 

Ha 

270 

116 

116 

115 

87 

Missouri. 

22 

9 

10 

12 

85 

55 

45 

56 

1,870 

495 

450 


mm 

mm 

mm\ 

62 

Blansas—-__ 

2 

1 

2 

4 

76 

60 

40 



KD 

80 



95 


71 

Virginia.. 

12 

2 

2 

3 

86 

mm 

40 

70 


122 

80 


95 

95 

95 


North Carolina. 

2(J 

15 

22 

29 


70 

60 

73 

1.720 

1,050 


2,117 

90 

85 


53 

South Carolina. 

18 

6 

7 

9 

72 

52 

50 

64 

1,296 

mm 

350 

486 

80 

80 

75 

48 

Georgia. 

24 

11 

12 

16 


65 

62 

[Hu 

i,m 

715 

744 


90 

H 

iH 

43 

Kentucky. 

42 

12 

12 

18 

72 

55 

4(1 


E 1 

mm 

48C 


95 

EE3 

90 

49 

Tennessee. 

29 

19 

18 

28 

78 

nc 

48 

65 

1,14U 

864 

Wm 

95 

95 

90 

mm 

Alabama.. 

3(J 

22 

31 

54 

75 


65 

75 

E ^ 

1,386 

MB 

9C 

85 


32 

Mississippi. 

3(1 

17 

14 

25 

8G 

81 


8S 

E IS 

1,377 

952 


8C 

75 

H 

KJ 

Arkansas. 

4(1 

12 

12 

20 

7(1 

4fl 

38 


E ISS 

552 

456 

■iKu: 

90 

95 

85 

WM 

Oklahoma. 

15 

4 

1 

10 


36 

25 

45 

E *2^ 

144 

25 

45C 

8£ 

85 

85 

45 

Texas. 

32 

14 

16 

23 

83 

60 

44 

m 


Hjg 

704 

1,380 

80 

85 

73 

49 

United States. 

330 

150 

165 

259 

77.7 

63.7 

■ 

g 

25,630 

9,256 

8,916 

17,818 

90.4 

89.7 

78.7 

43.0 


Bureau of Agricultural Economies. Estimates of the crop-reporting board. 


1 Preliminary. 


Table 163 .—Sugarcane sirup: Acreage, production, and December 1 price, by 

Stales, WeS-lBSl 


State 

Acrougo used for 
sirup 

Avorago jicld per 
acre 

Production 

Price per gallon 
received by pro¬ 
ducers 


1928 

B 

1930 

3931J 

3028 

3929 


1931 

1928 

1920 

1920 

19311 

1928 

1929 

|H 

1931 

South Carolina— 
Georgia_ 

1 

1 

1 

UOOO 

acres 

5 

28 

Gals. 

125 

140 

Gals. 

138 

165 

Gals. 

118 

130 

H 

1 

1,000 

gals. 

590 

4,785 

1.860 

1 

g 

Cts. 

90 

76 

I 

as. 

80 

60 

m 

HI 

Florida.. 

8 

10 

9 

9 

180 

186 

170 

165 

1,530 

1.486 

85 

85 

65 

60 

Alabama.. 

16 

18 

18 

20 

117 

117 

120 

93 


PEKO 

2.160 


95 

90 

80 

65 

MissiMippi——. - - 

18 

37 

15 

14 

mm 

191 

120 

mm 

8.247 




85 

70 

55 

ArlcftTiam 

2 

1 

1 

1 

120 


54 

140 



54 


110 

no 

»(Ol 

69 

LonlRifina 

20 

17 

22 

20 

334 


282 

252 

6.679 

6,773 

6,208 


55 

46 

86 

39 

Texas. 

11 

7 

6 

7 

mm 

124 

142 

147 

mijjj 

868 

852 

Mg 

110 

m 

95 

70 

United States- 

110 

304 

104 

■ 

385.5 

185.9 

161.9 

1 

142.9 


19,835 

16,834 

14,859 

77.6 

72.7 

57.7 

49.3 


Bureau of Agricultural Economics. Estimates of tho crop-reporting board. 


1 Preliminary. 



































































084 YEARBOOK OF AGRICULTURE, 1932 

Tablb 164._ Maple sugar and sirup: Production in important States^ 1917-‘19S1 ^ 


, Total 

Trees Sugar Sirup product 

tapped made loade in terms 


Average total Average price re« 
product per tree ceived by producers 


1,000 

ItOOOtrees pounds 

1917 . 17,313 10,626 

1918 . 19,132 12,944 

1919 . 18,799 9,787 

1920 . 18,895 7,324 

1921 . 16,114 4,730 

1922 . 16,274 5,147 

1923 . 15.291 4,685 

1924 . 15,407 4,078 

1926. 15,313 3,236 

1926 . 14,712 3,589 

1927 . 14,603 3,133 

1928 . 14,388 2,317 

1929 . 12,906 1,344 

1930 . 13,113 2,430 

1931»-. 1^ 218 1,063 


Bureau of Agricultural Economics. 


As sirup 3 

Per 
pound 
of sugar 

Per 

gallon of 
simp 

Oallona 

Cents 

Dollars 

0.32 



.34 



.27 



.24 



.20 



.26 



.27 



.29 

0.26 

2.02 

.23 

.27 

2.10 

.28 

.29 

2.16 

.28 

.29 

2.09 

.23 

.29 

2.05 

.19 

.30 

2.03 

.30 

.30 

2.02 

.19 

.26 

1.72 


iThe data for 1917-1923 include 11 States: Maine, New Hampshire, Vermont, Massachusetts, Con- 
neotiout, New York, Pennsylvania, Ohio, Indiana, Midiigan, and Wisconsin; data for 10 States, exclud¬ 
ing Connecticut, are shown for 1924 and 1925; and data from 9 States, excluding Indiana, are shown from 
1928 to 1931. In 1919 the 9 States now included produced about 97 per cent of the maple sugar and about 
92 per cent of the maple simp, as reported by the Bureau of the Census. 
i 1 g^on of simp taken as equivalent to 8 pounds of sugar. 

4 Preliminary. 

Table 165 .—Maple sugar and sirup: Production by StateSf 1928-19S1 


Trees tapped 


Sugar made 


Simp made 


; 1928 1929 1930 19311 1928 1929 1930 19311 1928 1929 1930 19311 



Bureau of Agiioaltural Economics. 
1 Preliminary. 
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Table 166. Honey: Monthly average price in producing sections and at consume 

ing markets, 1921-19S0 

EXTRACTED HONEY, PER POUND 



WHITE CLOVER COMB, 
KO. 1 AND FANCY 













P. 0 . b. New York and 













North Central States: * 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

DoUs. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

1927. 

mrnm 

5.25 

5.25 

5.25 

_ 



4.76 

4.25 

4.76 


4.80 

1928. 



4.50 

4.80 


4.25 


4.50 

4.60 

4.50 


4.50 

1929. 

4.80 

4.50 

4.25 

4.25 


4.25 



4.25 


EEul 

4.00 

1930. 

4.25 




4.25 



4.25 

4.25 


EEi.il 

a76 

1981. 

mn^ 

8.75 

3.60 


3.25 


3.50 


8.75 


8.50 

a40 


Bureau of Agricultural Economics. 

1 Price to beekeepers or other shippers in car lots to July, 1923; thereafter, price in large lots, mostly less 
thft.'n oar lots. 

> Sales by original receivers to bottlers, confectioners, bakers, and Jobbers. 

> Price to be^eepers and other shippers, in car lots. 

^ Price to beekeepers in large lots mostly less than car lots. 


100446®—32-44 
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Table 167.— Tobacco, unmanufactured: Acreage, production, value, exports, etc,, 

United States, 1890-1981 


Price 

Vrer- Pann Domestic Netox- 

aTra pound value, Imports, 

Ptoduc- ^ r6- bssls year be- 

Aoreage ym reived Deo. 1, SStaJ 

Dec. 1 


1,000 lbs, 
227,254 
234,587 
230,153 
272,983 
276,223 



Bureau of Agricultmal Economics. Italic fibres are census returns, otheracreage, yield, and production 
figures are estimates of the crop-reporting board. Seo p. 970,1927 Yearbook, for dat a for earlier years. 

» Compiled from Commerce and Navigation of the United States, 1890-1917; Foreign Commerce and 
Navigation of the United States, 1918; Monthly Summary of Foreign Commerce of the United States; 
June issues 1919-1926, January and June issues, 1927-11^1, and official records of the Bureau of Foreign and 
Domestic Commerce. 

3 Total exports (domestic exports plus foreign) minus imports. 

9 Revised on baris of 1899. 

* Season average price; for 1931 based on sales previous to Deo. 15. 

4 Preliminary. 
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Table 168,— Tobacco: Acreage and production, by States, average 19H-1928, 

annual 1928-1931 


Btate Average Aven^i 

1924- 1928 1929 1930 19311 1924- 1928 1929 1980 19311 

1928 I 102S 



Class and type 


19311 1930 1931 


flue-cured: acres 

Old belt. 11 421.0 

Virginia. 11 133.0 

North Carolina. 11 288.0 

Eastern North Carolina belt.— 12 414.0 

South Carolina belt. 13 172.8 

North Carolina. 13 66.8 

South Carolina. 13 116.0 

Georgia and Florida belt. 14 120.2 

Georgia. 14 112.9 

Florida. 14 7.3 

Total, flue-cured. 11-14 ’l, 128.0 

Fire-cured: i 

Virginia. 21 3a 0 

Clarksville and Hopkinsville... 22 I2a6 

Kentucky. 22 54.5 

Tennessee. 22 74.0 

Paducah. 23 65.5 

Kentucky.... 23 4a0 

Tennessee.. 23 7.6 

Henderson stemming (Ky). 24 12.0 

Total, fire-cured. 21-24 234.0 

Air-cured (light): 

Burley.:...... 31 470.7 

Ohio. 31 17.0 

Indiana.. 81 13.8 

Missouri. 31 a 2 

Virginia. 31 9.2 

West Virginia. 31 a 3 

North Carolina.. 31 7.2 

Kentucky. 31 340.0 

Tennessee.. 31 71.0 

Southern Maryland. 32 , 36.0 

Total, air-cured Gight). 31-32 | 606.7 


738 879 

760 954 

678 923 

916 1,050 

1,060 960 

620 740 

760 726 

709 875 

835 875 


1,000 

pounds Cts, 
230,701 ILO 
61,701 7.9 

169,000 12.0 
264,697 13.4 
109,238 12.4 
39,168 ia2 
7^ 070 12.0 
63,079 laO 
68,720 9.9 
4,369 ia4 

667,716 12.0 

30,760 as 

102,498 10 4 
42,320 7.6 
60,178 12.3 
63,075 6.7 
46,476 5.3 

6,600 02 

10944 ao 

197,267 a 9 

46^965 104 
19,458 13.8 
12,734 lai 
a505 16.4 
9,025 17.1 
6,328 laS 
6,655 ia8 
346,600 laO 
67,750 laO 
31,540 29.0 

I 496,495 laO 


1 Preliminary. * Season average price. 


Based on <»ales previous lo Dec. 15. 
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Table 169. — Tobacco: Acreage^ yield, and production, by types, 19S0, and 1981 — 

Continued 


Class and type 


AJ]>cnred (dark): 

One 8a(d:er_ 

Indiana. 

Kentncky. 

Tennessee,,_ 

Green River (Ky.).. 
Virginia sun-cured.. 


Total, air-cured (dark). 


filler: 

Pennsylvania Seedleof.. 
Miami Valley.. 


Ohio.. 
Indiana... 
leorgiaand 
Geor^.. 
Plorioa... 


Total, cigar filler.. 


Cigar binder: 

Connecticut Valley Broodleaf.. 

Massachusetts. 

Connecticut. 

Connecticut Valley Havana 


Massachusetts. 

Connecticut... 

New York and Pennsylvania 

Havana Seed. 

New York. 

Pennsylvania_ 

Southern Wisconsin._ 

Northern Wisconsin_ 

Wisconsin. 

Minnesota.. 


Total, cigar binder. 

Valley Shade- 


Cigar wrapper; 

Connecticut 
grown—. 

Massachusetts. 

Connecticut. 

Georgia and Florida Shade- 
grown,— 
Geors* 

Flori( 


Total, cigar wrapper.,.. 
Miscellaneous (eastern Ohio). 
Cnited States. 


Typo 

No. 

( 

' Harvested 

1 acreage 

' Yield per 
acre 

Production 

Price per 
pound 

1930 

1931 

1930 

1931 

1930 

1«31 

1930 

1931 


1,000 

acres 

1,000 

acres 

Lbs. 

Lbs. 

im 

Vounds 

1,000 

pryunds 

Cts. 

Cts. 

33 

36.4 

36.3 

b 07 

852 

29,388 

2,890 

30,060 

7.0 

5.1 

36 

3.4 

3.4 

850 

043 

3,206 

6.0 

12.0 

3 S 

28.5 

27.9 

820 

855 

23,370 

23,854 

7.0 

4.0 

35 

4.6 

4.0 

695 

760 

3,128 

3,000 

8.2 

6.5 

36 

36.0 

41.4 

785 

889 

28 , 2 G 0 

3,377 

36,797 

8.0 

i 5 

-1 37 1 S .8 

6.0 

582 

800 

4,800 

7.7 

6.0 

-j 35-37 1 78.2 

82.7 

780 

8 G 6 

61,025 

71,667 

7.9 

4.9 

41 

4 ao 

40.5 

964 

1,481 

89,428 

67,966 

6.4 

lao 

. 42-44 

30.5 

32.6 

1,061 

1,007 

32,347 

81^844 

lai 

7.5 

. 42-44 

30.3 

32.4 

1,061 

1,010 

32,135 

32,724 

10.1 

7.6 

. 42-44 

.2 

.2 

1,060 

600 

212 

120 

9.0 

9.2 

45 

1.3 

1.2 

1,151 

882 

1,496 

1,058 

20.0 

16.0 

45 

.6 

.6 

1,175 

870 

706 

435 

20.0 

15.0 

45 ^ 

.7 

.7 

1,130 

890 

791 

623 

20.0 

16.0 

. 41-46 

72.7 

74.3 

1,008 

1,236 

73,271 

91,857 

a 3 

9.2 

51 

12.4 

13.2 

1,495 

1,410 

18,540 

18,613 

25.1 

17.1 

51 

*5 

. 6 

1,500 

1,412 

760 

706 

25.0 

17.0 

61 

1 L 9 

12.7 

1,495 

1,410 

17,790 

17,907 

25.1 

17.1 

52 

11.9 

ILl 

1 , 50 S 

1,307 

17,886 

It , 173 

21.9 

16.0 

52 

6.4 

8.0 

1,490 

L 618 

1,400 

9,536 

8,400 

21.0 

15.0 

52 

5,5 

6.1 

1,328 

8,849 

0,773 

23.0 

15.0 

53 

L 3 

1.3 

985 

1,309 

1,281 

1,702 

11.7 

11.7 

53 

.9 

.9 

1,000 

L 300 

865 

1,170 

12.0 

11.6 

53 

. 4 

.4 

1,006 

1,330 

426 

532 

11.0 

12.0 

54 

23.2 

23.1 

1,256 

1,221 

29,130 

28,200 

9.8 

ao 

55 

22.1 

18.8 

1,206 

1,127 

26,635 

21,185 

las 

ai 

55 

19.8 

16.9 

1,200 

1,124 

23,760 

19,000 

ia 2 

8.0 

55 

2.3 

1.9 

1,260 

1,150 

2, Sib 

2,185 

ia 5 

as 

51-55 

7 a 9 

67.5 

1,318 

1,267 

93,471 

84,873 

15.3 

11.3 

61 

7.4 

5.8 

1,042 

982 

7,712 

5,693 

90.0 

sao 

61 

1.4 

LI 

1,030 

980 

1,442 

1,078 

90.0 

80.0 

61 

6.0 

4.7 

1,045 

982 

6,270 

4,615 

90.0 

80.0 

62 

3.4 

2.9 

1,115 

1,200 

1,060 

3,790 

3,101 

60.0 

sao 

62 

.5 

.6 

970 

600 

485 

60.0 

sao 

62 

2.9 

2.4 

1,100 

1,090 

3,100 

2,616 

60.0 

sao 

. 61-62 

10.8 

8.7 

1,066 

1,011 

11,502 

8,794 

80.1 

69.5 


T 

1.2 

800 

^200 

640 

1,440 

IT 

To 

. All 

2 , 101.1 

2 , 019.6 

778.3 

797.2 

1 , 636,210 

1 , 610,098 

ST 

~1 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. 
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STATISTICS OF COTTON, SUGAR, AND TOBACCO 

Tablb 170.— Tobacco: Acreage, yield per acre, and prodvciion in specified 
countries, annual 1929-SO to 1931-33 


Country 

Acreage 

Yield per acre 

Production 

1920- 

30 

1930- 

31 

1931- 

321 

1929- 

30 

1930- 

31 

1931- 

32 

1929-30 

1930-31 

1931-321 

North America, Central America, and 
West Indies: 

Canada 

1,000 

acres 

86 

1,987 

42 

150 

1,000 

acres 

41 

2,101 

35 

1,000 

acres 

Lbs. 

823 

774 

683 

457 

Lbs. 

887 

778 

701 

Lbs. 

1,000 

lbs. 

29,886 

1,637,193 

28,611 

68,649 

44,974 

24,603 

1,233 
16,035 
62,903 
10,377 
106,164 
50,924i 
20,207 
65,802 
30,406 
151,540 
72,261 
57,316 
19,638 
263,516 

44,560 

925 

1,000 
lbs. 
36,713 
1,635,210 
24,198 
82,117 
24,030 
26,786 

1,344 

15,387 

1,000 

lbs. 

48,230 

1,610,098 

8 24, 118 

United States a. 

2,020 
3 35 

797 

699 


Cuba__— 

Dominican Bepublic. 






jPorto Bioo...J_ 

30 

1 

7 

37 
7 

95 

24 

16 

55 

38 
250 

01 

76 

16 

240 

53 

1 

.43 

1 

7 


630 

1,632 
2,020 
1,717 
1,678 
1,122 
2,136 
1,282 

1.199 
802 
607 
772 
759 

1.200 
1,009 

831 

881 

623 

1,867 

2,113 



Europe: 

Sweden___ 




Belgium___ 

7 

1,830 

12,739 

Franco......_____ 

Plpfiin _ 

12 

108 

23 

18 

58 

38 

195 

78 

85 

12 

248 

57 

1 

1 

73 

14 


1,481 
1,010 
2,025 
1,242 
1,293 
827 
783 
678 
623 
1,078 
1,231 

768 

881 

1,543 

681 

1,064 


17,416 


Il^y......._-_- 



108,772 

46,408 

22,095 

76,372 

31,398 

152,658 

52,825 

63,011 

13,080 

305,183 


Qerinany_ 

26 

22 

2,060 
1,263 

8 46,311 
27,778 

Czechoslovakio-__ 

Hungary___ 

Yugoslavia._____ 




Gr^ce____ 

8 196 
77 

504 

711 

98,767 
64,784 

Bulgaria______ 

Bumania......____ 

Poland..-.-... 




Bussia... 

106 

40 



North Africa: 

Algeria......... 

607 

43,485 

925 

1,543 

49,879 

14,560 

20.283 

Tunis....-.. 

Trlpolitania.-... 

1 

1,323 

1,823 

Asia: 

Turkey *_ 

120 

8 

5 

9 

1,350 

14 

«33 

SS 

48 

2 

25 

204 

611 
1,489 
551 
696 
693 
649 
«731 
1,542 
1,160 
1,512 
873 
512 

73,044 

12,376 

2,633 

6,512 

1,349,215 

8,818 

24,212 

136,211 

57,180 

3,326 

9,180 

104>53g 

194,521 

13,306 

Iraq_____ 




Palestine.......... 




Syria and Lebanon.. 

10 

n,172 

21 

696 

676 

6,967 

1,404,330 

12,092 

Tnrtfa _ 

Ceylon._..............._.... 





T'nrtfwnhi'na _ 

7 21 
89 
35 
2 


7 772 
1,631 
955 
1,637 


0 16,890 


Japan_____ 

91 
8 37 

1,712 

146,173 

33,291 

3,316 

155,757 

Chosen (Borea) _ 

Taiwan (Formosa)_ 



Riain 




Philippine Islands _ 

198 


614 


101,662 


South America: 

Brazil _ __ 




Chile _ .. 

8 

30 



1,673 

974 





Argentina- 





29,277 

»13,260 
10 5,844 
101,355 
13,822 
18,651 

65,746 

42,693 

1,382 



South Africa: 

Union of South Africa............ 





8 18,700 
8,493 

8 10,260 
i 14,056 

Southern Bhodesia_ 

itt 10 
10 4 
52 

16 

26 

568 

378 

266 

801 

959 

824 

641 

527 

541 

Northern Bhodesia 

N3raaaland „ _ - _ 

43 

32 

80 

50 


372 

579 

826 


15,990 

18,519 

66,290 

41,317 

» 816,000 

Madagascar __ 

23 

09 

52 

2 



Oceania: 

Java and Madura 11 




Sumatra 8 


825 



Australia , _ _ ^ 




Totsd, fill countries reporting 
acreage or production all years. 
Estimated world total, exclu¬ 
sive of nhinp^ 11 

2,868 

2,912 

3,004 




2,125,766 

6,007,000 

2,219,302 

2,151,263 














Bureau of Agricultural Economics. Compiled irom ofGlclal sources and International liptitute of Agri¬ 
culture except as otherwise stated. Acreage and production figures are for the h^esting season. In 
the Northern Hemisphere data for 1030-31, lor example, axe for ctom hmest^ to the summer a^ 
of 1930; in the Southern Hemisphere they are for crops harvested to the spring of 1931, except in the Patch 
East Indies, where the lu^est was largely completed to 1930. 

1 Preliminary. 

> Bevised December, 1031, on basis of 1030 census returns. 

8 XJnolIlcial estimate. 

i Turkey in Europe and In Asia. 

8 British Provinces only. 

8 Exclusive of Laos. 

7 Exclusive of Laos and Cambodia. 

8 Exclusive of Cambodia. 

• Data for European plantations only. 

10 Cultivation by Europeans. 

18 NbtiSta Me^^lS-ble Jot total production of China, which is of considerable Importance. 
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Tablb 171.— Tobacco: Yield per acre and estimated price per pound, December 1, 
by States, averages, and annual 19S6-19S1 


state 

Yield per acre 

Estimated price per pound 

Av., 

1919- 

1028 

1926 

1 

1927 1928 

1 

1 

1929 

1930 

1931 

Av., 

1925- 

1929 

1926 

1927 

19281 

19201 

19301 

19311 

Massadiusetts. 

Connecticut. 

New York. 

Pennsylvania_ 

Ohio. 

Indiana,—. 

Wisconsin,.. 

^Minnesota _ 

Lbs. 

1,344 

1,341 

1,190 

1,369 

869 

860 

1,187 

1 

1 

Lbs. 

1,246 

1,190 

1,275 

1,340 

796 

820 

1,300 

1,200 

1,100 

660 

580 

750 

686 

556 

690 

768 

775 

737 

405 


1 

Lbs. 
1,340 
1,802 
1,300 
1,430 
993 
923 
1,180 
1,150 
1,060 
830 
652 
740 
680 
716 
710 
835 
865 
839 

Cts. 

32.7 

35.3 

18.8 
12.9 

16.3 
18.1 
16.2 

I 

ii 

i> 


1 

1 

i \ 

i i 

w 


Missouri. 

Maryland,—. 

Virginia. 

West Virginia_ 

North Carolina.. 

South Carolina_ 

Georgia—.. 

Florida_ 

Kentucky_ 

Tennessee. 

Louisiana 

974 

778 

662 

786 

646 

656 

658 

933 

816 

758 

441 

1 

1 

5)! 

1 ^ 

35 r 

M 1 

United States,,— 





. 


764.2 

783.6 

7617 

726.7 

773.5 

778.3 

707.2 

19.3 

18.2 

21.2 

2a2 

18.6 

12.9 

9.7 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. 
1 Season average price; for 1931 based on sales previous to Dec. 15. 


Table 172.— Tobacco: Production, stocks, supply, disappearance, and price, 1997- 

1981^ 


FLUE-CURED, TYPES 11-U 


Year 

Produc¬ 

tion* 

Stocks 

on 

hand 
July 1 

Total 

supply 

Dis¬ 
appear¬ 
ance, 
year be¬ 
ginning 

Average 

price 

per 

pound 

1 

Y’ear 

Produc¬ 

tion* 

Stocks 

on 

hand 

Julyl 

Total 

supply 

Dis¬ 
appear¬ 
ance, 
year be- 

O 

Average 

price 

per 

pound 

1927 . 

1928 . 

1929 . 

Million 1 
pounds 
715.9 

740.8 

749.8 

Million 

pounds 

406.5 

565.0 

590.0 

Million 
pounds 
1,182.4 

1.305.8 

1.339.8 

Million 

pounds 

617.4 
716.8 

740.5 

Cents 

21.3 

17.7 

18.0 

1930 . 

1931 . 

) 

Million 

pounds 

864.3 

^657.7 

Mirnon 

pounds 

599.3 

076.8 

Million 

pounds 

1,463.6 

1,334.5 

Aruiion 

pounds 

786.8 

Cents 

12.0 

3h.9 


VIRGINIA FIRE-CURED, TYPE 21 


Year 

Produc¬ 

tion* 

Stocks 

on 

hand 

Oct.l 

Total 

supply 

DLs- 
appear- 
ance, 
year be¬ 
ginning 
Oct.l> 

Average 

price 

per 

pound 

Year 

Produc¬ 

tion* 

Stocks 

on 

hand 
Oct. 1 

Total 

supply 

Dis- 
appear¬ 
ance, 
year be¬ 
ginning 
Oct.l* 

Average 

price 

per 

pound 

1927 . 

1928 _ 

1929 _ 

MUlim 

pounds 

28.6 

21.9 

22.8 

MxUion 

pounds 

56.1 

49.0 

3L3 

Minion 

pounds 

82.7 

70.9 

54.1 

MiUiott 

pounds 

33.7 

39.6 

26.2 

Cents 

9.9 
10.6 

16.9 

1930— 
1931_ 

MiUiMi 

pounds 

23.3 

*30.8 

MUlUm 

pounds 

27.9 

28.6 

Million 

pounds 

5L2 

59.4 

Ml/lion 

pounds 

22.6 

Cents 

8.3 

*6.1 


Bi^u of Agricultural Economics. Stock prior to 1929 compfled from reports of the Bureau of the 


» pric e.data,.1929-mi, rerlsod Deoembar, 1931, on basis of 1930 census returns. 
*^ween weight basis, i. e., fenners sales weight. Disappearanoe f“ ’ 


'VjEstimated December, 1931. 


ATOM M V fci n iag Avwu&ALo* 

i mdades consumption, e^^ports, and 
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STATISTICS OF COTTON, SUGAR, AND TOBACCO 

Table 172.— Tobacco: Production, stocks, supply, disappearance, and price^ 1927— 

1931 —Continued 


KENTUCKY AND TENNESSEE PIEE-CURED, TYPES 22 AND 23 




Stocks 

on 

hand 
Oct. 1 


Disap- 

ponr- 

anoo, 

year 

begin¬ 

ning 

Oct.l» 

Average price 
per pound 





Disap- 

erage price 
per pound 

Year 

Pro¬ 
duc¬ 
tion * 

Total 

supply 

Clarks¬ 

ville 

and 

Hop¬ 

kins¬ 

ville 

Pa- 

du- 

cah 

Year 

Pro¬ 
duc¬ 
tion a 

Stocks 

on 

hand 
Oct. 1 

Total 

supply 

pear- 
anoe, 
year 
begin¬ 
ning 
Oct. 18 

Clarks¬ 

ville 

and 

Hop- 

kin^ 

villo 

Pa¬ 

du¬ 

cah 


MU- 1 
lion 
pounds 

Mitr 

lion 

pounds 

Afii- i 
lion 
pounds 

Mil¬ 

lion 

pounds 

CstOs 

Cents 


Mil¬ 

lion 

pounds 

Mil¬ 

lion 

pounds 

lion 

pounds 

Mil¬ 

lion 

pounds 

Cents 

Cents 

1927— 

81.0 

161.9 

242.9 

L28.8 

18.6 

12.2 

1930- 

134.8 

107.1 

241.9 

112.7 


6.7 

1928— 

1929— 

104.2 1 
156.0 

114.1 

104.1 

218.3 

259.1 

114.2 

162.0 

16.6 

14.2 

12.7 

10.0 

1931- 

^166.6 

129.2 

284.8 

36.7 

34.9 


HENDERSON EIRE-CURED, TYPE 24 


1927— 

1928— 

1929— 

pounds 

4.2 

6 0 
9.6 

pounds 

7.2 

4.6 

.7 

poiinds 

11.4 

10.6 

10.2 

pounds 

6.8 

9.9 

9.5 

Cents 

9.7 

12.0 

9.5 

1930— 

1931— 

pounds 

8.9 

3 10.9 

pounds 

0.7 

3.1 

pounds 

9.6 

14.0 

pounds 

6.6 

Cents 

6.9 

86.0 

BURLEY, TYPE 31 



461.3 
347.8 

332.4 

631.6 
618.4 

674.6 

283.7 

286.0 

301.6 

26.0 

30.4 

21.8 

1930— 

1931— 

347.3 

3 466.0 

373.0 

436.8 


H 


SOUTHERN MARYLAND, TYPE 82 

m 

26.2 

20.5 

24.8 

21.9 

26.1 

19.0 

48.1 

46.6 

43.8 

23.0 

20.6 

26.6 

23.4 

27.2 

27.7 

1930— 

1931— 

16.6 

8 31.6 

17.2 

22.1 



29.0 

824.0 


ONE-SUOKER, TYPE 36 


■ 


41.7 

26.9 

21.4 

51.8 

47.0 

61.3 

27.9 

26.6 

26.2 

10.6 

12.2 

10.5 

1930— 

1931— 



54.6 

62.4 

22.2 

7.0 

>6.1 

GREEN RIVER, TYPE 36 


18.1 

48.4 

Wjfll 

26 4 

9.1 

IHH 

28.3 

23.8 

52.1 

27.9 

8.9 


18.9 

40.1 


28.2 

11.6 

1981— 

8 36.8 

24,2 

6 L0 


84.5 

IHb 

27.4 

30.8 

68.2 

34.4 

10.7 








VIRGINIA SUN-CURED, TYPE 37 


1927— 

5.5 

5.9 

11.4 

6.3 

13.1 

nm 

3.4 

■fi 

7.8 

as 

1928— 

1929— 

5.0 

4.1 

5.1 

5.5 

10.1 

9.0 

4.6 

5.7 

10.1 

13.2 

1981— 

84 8 

■ 

8.3 



* Green weight basis, 1. e., farmers' sale weight. Disappearance indudes consumption, exports, and 
s Estimated December, 1931. 
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Tablb 172.~Tohacco: ProdtuAioa^ stocks, supply, disappearance, and price, 1927- 

1931 —Continued 

PENNSYLVANIA CIOAB LEAP, TYPES 41 AND 53 < 


MUiton 'Million \Muiion \Mtuioii i 
pounds [pounds]pounds ipoundsl Cents 


pounds pounds pounds pounds Cmfs 


MIAMI VALLEY, TYPES 4!M4 



NEW ENGLAND BBOADLEAE, TYPE 61 



8.5 

24.8 

43.3 

&6 

29. d 

48.5 


NEW ENGLAND HAVANA SEED, TYPES 62 AND 66 













































STATISTICS OP COTTON, SUGAR, AND TOBACCO 


Table 173. Tobacco: Stocks in hands of dealers and manufacturers, first of each 

quarter, 19B7-19$1 ^ 



Bureau of Agricultural Economies. 

^ Not including small quantities of other miscellaneous, e. g., Louisiana Perique. 
> Includes Eastern ObTo Export and all other tobacco das^ as miscellaneous. 
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Table 174.— Tobacco; Sports, by types, 19SS-S4 to 19S0-S1 


Year beginning October 

Flue- 
cured, 
types 
11-14 1 

Virginia 
fire- 
cured, 
type 21 

Ken¬ 
tucky 
and Ten¬ 
nessee 
fire- 
cured, 3 
types ^ 
and 23 

Burley, 
type 31 

Southern 
Mary¬ 
land, > 
type 32 

Green 
Biver,< 
type 36 


ATilllon 

MiUion 

Million 

Million 

^Million 

Million 


pounds 

pounds 

pounds 

pounds 

pounds 

pounds 

1923-24. 

266.0 

27.4 

167.1 

7.7 

19.2 

16.2 

1924-26. 

207.5 

26.7 

126.3 

6.0 

13.7 

10.8 

1925-26. 

324.4 

19.3 

110.0 

6.8 

12.3 

14.4 

1926-27. 

288.7 

22.0 

128.4 

18.1 

18.8 

14.2 

1927-28. 

328.9 

21.2 

84.7 

7.1 

12.6 

8.1 

1928-29. 

411.8 

18.1 

76.4 

6.1 

13.1 

9.0 

1929-30. 

429.9 

18.1 

104.6 

9.7 

7.8 

8.9 

1930-31. 

432.7 

11.8 

74.1 

8.7 

10.6 

5.4 


Btireau of Agricultural Economics. Complied from reports of the Bureau of ^Foreign and Domestic 
Commerce. 


^ Year be ginning July. ^ Includes eastern Ohio. 

3 Includes Henderson fire^ured. < Includes one-suciker prior to 1927-28. 

Table 175.— Tobacco, unmanufactured: International trade, average 19SS-19$9, 

annual, 1928-1980 


Calendar year 


Country 

Average, 1925-1929 

1928 

1929 

19301 

Exports 

Imports 

Exports 

Imports 

Exports 

Imports 

Exports 

Imports 

PRINCIPAL EXPORTING 
COUNTRIES 

XTnited States.. 

Dutch East Indies. 

Greece_ 

1,000 
pounds 
525, m 
170,071 
109,224 
67,864 
67,616 
47,940 
42,279 
40,432 
36,528 
33,841 
14,252 
12,392 
9,873 
4,994 
2,243 

1,000 

pounds 

78,243 

11,967 

>60 

3,869 

0 

674 

0 

10,192 

0 

10,376 

'162 

7,393 

0 

766 

*84 

1,000 

pounds 

683,846 

154,127 

108,234 

64,496 

49,381 

49,371 

60,708 

42,177 

31,014 

40,474 

1^269 

1,000 

pounds 

74,797 

11,376 

44 

3,772 

0 

816 

0 

16»662 

0 

11,623 

1,000 
pounds 
666,902 
161,289 
no, 361 
67,261 
44,683 
64,833 
46,603 
37,623 
36,297 
36,741 
18,996 
30,112 
20,148 
7,463 
3,104 

1,000 

pounds 

68,066 

17,098 

1,000 
pounds 
579,704 
>131,629 
108,455 
80,949 
49,600 
60,279 
68,791 
38,835 
28,594 
25,932 

1,000 
pounds 
71,643 
> 13,690 

Brazil_ 

Bulgaria.. 

Philippine Idands_ 

Cuba. 

British India.. 

Dominican Republic.. 

Algeria..— 

Paraguay _ — 

4,703 

0 

605 

0 

17,373 

0 

12,808 

8,733 

12,417 

0 

12,481 

Hungary-.— 

Russia.. 

Yugoslavia..— 

Cflylrm __ 

15 ; 185 
12,681 
6,219 
1,643 

7.662 

0 

2.663 
116 

6,483 

0 

660 

23,208 

20,086 

2,669 

1,294 

6,977 

0 

602 

TotaL. 



1,174,781 

129,726 

1,221,824 

129,231 

1,260,406 

127,186 

1,199,816 

121,865 

PRINCIPAL ntPORTINO 
COUNTRIES 

Germany__ 

United Kingdom.. 

China. ______ __ 

France. 

Netherlands.. 

Spain. 

Belgium. 

Csechoslavakia.. 

Poland-. 

Austria... 

Argentina.. 

Australia». 

Canada... 

Switzerland. 

Japan.. 

Sweden.. 

Denmark_ 

Irish Free State_ 

Finland.. 

Norway.. 

Total. 

679 

6,211 

24,737 

403 

3,115 

37 

82 

7 

723 

2,111 

417 

7 

6,467 

0 

7,833 

92 

2,952 

166 

2 

269 

0 

0 

217,778 
202, ,%9 
104,548 
92,321 
70,090 
68,921 
44,943 
38,996 
33,800 
31,367 
23,946 
21,622 
17,067 
16,639 
16,166 
13,166 
12,866 
12,069 
11,836 
8,934 
7,094 
6.037 

683 

5,621 

19,677 

610 

3,082 

0 

83 

7 

335 

2,490 

412 

0 

6,200 

0 

7,601 

71 

814 

214 

0 

191 

0 

0 

244,290 
206,996 
142,647 
67,826 
71,297 
68,156 
46,120 
24,918 
22,668 
33,245 
26,695 
23,683 
17,943 
17,117 
13,334 
13,896 
14,689 
8,788 
12,312 
8.134 
7,379 
6,210 

916 

8,403 

17,207 

119 

2,471 

185 

102 

1 

256 

^492 

451 

0 

7,244 

0 

9,846 

172 

280 

254 

0 

108 

0 

0 

228,112 

230,023 

121,469 

86,608 

72,438 

67,416 

47,733 

46,284 

36,338 

28,819 

26,448 

21,138 

17,718 

17,072 

16,630 

16,061 

16,261 

17,061 

12,523 

9,328 

7,739 

5,633 

1,997 

8,330 

16,869 

1,483 

3,260 

366 

0 

227 

2,670 

1,042 

0 

8,041 

0 

7,286 i 
466 
3,296 
160 

0 

0 

234,658 

223,399 

124,349 

166,028 

70,564 

67,070 

49,314 

22,820 

42,342 

22,048 

22,878 

20,284 

17,436 

16,805 

12,083 

16,673 

10,043 

ia415 

1?097 

12,462 

9,831 

6,308 

64^810 


47,991 

1,097,261 

60,006 

1,144,792 

49,478 

1,168,862 


Bureau of Agricultural Economics. Offlcial sources. Tobacco comprises leaf, stems, and striuDixigs. but 
not snufl, 


^ Preiinxlnary. * Java and Aladnra only. * 2*year average. ^ 4*year average. ^ Year ended June 30. 





























































STATISTICS OP FRUITS AND VEGETABLES 

Table 176.— Almonds: Production and value, Cal%fom%a, 192B-1931 



{Short tonal Dollar a 


1922 . 8,500 

1923 . 11,000 

1924 . 8,000 

1926. 7,600 

1926. 16,000 


1927 - 

1928 _ 

1929 . 

1930 . 

19311_ 


Doltars 


1,000 

doUara 

3,840 

4,760 

2,266 

2^700 

2,605 


Bureau of Agricultural Econonuos. 
1 Preliminary. 


3 Seasonal average price to Deo. 1. 


Table 177.— Apples: Production, car4ot shipments, prices and foreign trade 

1919-1931 



Bureau of Agricultural Economics. Production figures are estimates of the crop-reporting board; Italic 
figures are census returns. Prices tojproducers are based upon returns from crop reporters. Estimates 
ofproduction for 1929 and 1930 revlsedon basis of 1930 census. Earlier years not so revised. 


1 Plgures 1919-1922 from Boston Chamber of Commerce reports, average of weekly quotations pnce 
aotueiny paid by wholesale d^ers on days quoted. Figures 19^1930 from Special Apiw Market Beport 
issued by Mass. Dept, of Agr., Div. of Itokets, based on prices “ for sales by origii^ receiver^ 

* For years 19^1^, it is assumed that the car lots averaged 600 bushels per can For years 1923 to 1931, 
Inclusive, the estimate of bushels sbipped have been calculated according to estimated loadlnp in each 
State. 

* Compiled from Monthly Summary of Foreign Commerce of the United States, June issues, 1919-1926; 
January and June Issues, 1927-1931; and offlcial records of the Bureau of Foreign and Domestic Conunerce. 

^ Total exports (domestic plus foreign) minus imports. 

A Preliminary. 

«December forecast of total shipments from 1931 crop. 
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YEARBOOK OP AGRICULTURE, 1982 
TabIiE 178 .—Ablest Production, by States, 1926-1931 



Bmera Economics. Estimates of the crop-reporting board, 

for 1829 and 1880 rovisod on basis of 1930 cansus. Earlier srears not so revised. 


Estimates of production 


oo^mptto as toehtS**'” ®“P *® Portion <>*«»« totd crop -whloh is sold tor 

* Prelljninary. 









































































































Bureau of Agricultural Economics. Ooxnpiled from daily and monthly reports received by the bureau 
ficom and local agents of common earners throughout the country. Shipments as shown in car lots 

Include those by boat reduced to car-lot basis. See preceding Yearbooks for data for earlier years. 


»Beginning January, 1931, figures a e subject to revision. , xi. , « 

^ Orop movement season extends from June of one year through June of the following year. 





















































































































YEARBOOK OF AGRICULTURE, 1982 
Table 180.— Apples: Cold-Storage holdings, 1922-19S1 


BARRELS 1 



BUSHEL BASKETS * 


um 

IfitX) 

barrels 

barrels 

248 

74 

678 

150 

1,044 

430 

604 

165 

617 

221 

650 

229 

262 

121 

319 

108 

229 

96 

S6 

38 


1,000 

1,000 

baskets 

baskets 

208 

64 

117 

29 

329 

124 

533 

199 


222 






TOTAL, IN BUSHELS 3 


hufthels I bufhe^s I buiMs 

10,128 I 11,631 I 



Boreaa of Agricoltiiral Economics. Compiled from reports made by cold-storage establishments. 

3 toe band’ packed in bushel baskets are Included in this tabulation on a basis of 

* Prior to Oct 1,19K, included with barreled apples. 

> 1 barrel is considered the eQuivalent of 3 bo.T68 or 3 bushel baskets. 



















































































































































STATISTICS OP FRUITS AND VEGETABLES 699 

Tablh 181.— Apples: ‘ IrUernalimal trade, average 1936-19S9, annual 1987-1930 



Bureau of Agriculkural Economics. Official sources. 

i Foreign weights are converted to bushels on the basis of 48 pounds per bushel; domestic, 1 barrel equals 
8 boves (or bushels). > Preliminary. > Year ended June 30. * Includes pears. ^ 3-year average. 

Table 182. — Apples: Estimated average price per bushel received by producers^ 
United States, 192Q-S3 to 1931S2 



BureauofA^oultural Economics. Based upon returns h^m special price reporters. Monthly prices 
by S tates, weigh ted by production to obcaln a price for the United States; yearly price obtained by wei^tiug 
monthly prices by oar-lot shipments. 


Table 183.— Apricots: Production and value, California, 1922-1981 



Bureau of Agricultural Economics. 

1 Includes some fruit not harvested on account of market conditions (but not included in computing 
value), as follows: 1930,8.300 tons; 1931,4,000 tons. ^ ^ , 

> Prelimhomry. * Seasonal average price to Dec. 1. 
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Table 184.— Asnaraaus, commercial crop: Acreage^ production, and price per crate 

or ton, 19B8-1931 


Seasonal farm price 


1930 

1931 

1928 

1929 

1930 

1931 

UOOO 
crates i 
4,510 

1,000 
crates i 
5,283 

Dolls. 

2.44 

Dolls. 

2.71 

Dolls. 

2.27 

Dolls. 

2.01 

72,160 

Tons a 
48,290 

79.40 

81.91 

81.17 

75.26 

1,000 
crates 
10,624 

1,000 

crates 

9,307 

1.60 

1.61 

1.63 

1.55 


Bureau of Agricultural Economies. Estimates based upon returns from crop reporters and conning 
establishments. 

1 Crates containing approximately 24 pounds. ^ Short tons. 

Table 185. — Beans, snap, commercial crop: Acreage, production, and price per 

bushel or ton, 1998-1931 


Seasonal farm price 



141,820.159,420189,270|168,110158,640199,540^213,980M184^ 480100.88 lOL 84 92.101 87.42 


Bureau of Agricultural Economics. Estimates based upon returns from crop reporters and canning 
establishments. 

1 Bushds containing approximately 24 pounds. 

a Indudes some quanuties not harvested on account of market conditions. Price refers to harvested 


a Indudes some quantities not 
portion of crop, 
a Short ton. 


Table 186. — Beans, snap: Car-lot shipments, by State of origin, 1990-1931 



Bureau of Agricnlbural Economics. Compiled from dally and monthly reports received by the bureau 
from offldals and local s^nts of common carriers throu^out the counl^. Shipments as shown in ca^ 
lots indude those by boat reduced to car-lot basis. Beginning 1931 figures indude uma b^ms in pod. 


1 Preliminary, 

a Figures for Florida include cars moved in preceding calendar year, as follows: 1920,85 cars In November 
and 87 in December; 1921,11 oars in November and 1 In Deceml^r; 1922,28 cars in November and 28 in 
De^mben 1923,41 oars in November and 46 inDecember; 1924,1 car in October, 76 in November, and 216 
In December; 1926,78 cars in November and 154 In December; 1926,1 car in Octowr, 177 in Novenmer, and 
140 in l^oemto; 1927,14 cars in October, 162 in November, and 300 in December, 1928,29 cars in October, 
in November, and 647 In December; 1929,3 cars in October, 160 in November, and 203 in December; 

October,298 in November, and 903 in December, 1931,224 cars in Octowr, 1,019 in November, 
and 338 in December. 
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Tablb cotiftTncfcic^ crop! AcredgSy production* end price per ton* 

hy States, ms-mi 

FOB MAEKBT AND SADEEERATJT 



Acreage 

Production 

Seasonal farm price 
to Dec. 1, per ton 


1928 

1929 

1930 

1931 

1928 

1929 

1930 

1931 

m 

■ 

mi 

m 

Fall: 

Acres 

Acres 

Acres 

Acres 

TOTWl 

Tons^ 

Tons^ 

Tons^ 

Dots.. 

Dots.. 

Dots. Dais, 

South Carolina, 
Virginia, Nor- 

600 

360 

750 

900 

2,400 

2,900 

9,400 

9,000 

46.75( 

38.50 

3a00 4L76 

folk. 

180 

180 

300 

100 

900 

1,100 

1.300 

100 

7L08i 

saoo 

3aoo< 

13.60 

Group total— 

780 

630 

1,060 

1,000 

3,300 

4,000 

10.700 

9,100 

53.33 

63.60 

36.8914176 

Early:* 



■ 










Califomia- 

IS'55$ 

4,600 

4,060 

4,400 

29,600 

24.800 

20,700 

*26,000 

31.01 

21.01 

28.02 15.28 

Florida.. 

2,900 

6,600 

3,700 

6,600 

16,000 

39,000 

26.600 

*48,100 

36.93 

33.60 

63.20 

22.40 

Louisiana, win- 










1 



ter. 

3,700 

3,600 

3,000 

2,800 

21,100 

16,400 

0,900 

11,600 

23.09 

22.10 

35.76 

l&OO 

Texas. 

16,840 

20,400 

.18,000 

26,900 

91,900 

118,300 

82,800 

>161.400 

iai6 

13.68 

4a 35 

6.60 

Group total— 

27,290 

36,000 

28,760 

40,600 

168,600 

198,500 

138,000 

>247.000 

23.68 

19114 

46.06 

lasi 

Second early: 

Alabama.. 

2,200 

2,a50 

1,650 

1.060 

10,800 

10,200l 

7,800 

13.800 

62.62 

2a 00 

46.00 

14.00 

Georgia—. 

100 

720 

410 

400 

300 

3,600 

3,000 

2,800 

3a 60 

^00 

36.00 

16.00 

Mississippi- 

2,700 

3,600 

2,860 

3,100 

14,800 

20,500 

12,800 

15,500 

46.50 

2L30 

37.00 

ia60 

North Carolina. 

680 

860 

800 

700 

8,400 

6,000 

4,800 

3,500 

64.00 

2a 00 

44.00 

1400 

South Carolina. 

2,600 

3,300 

3,100 

3,000 

15,600 

29,000 

31,000 

>31.800 

49.02 

3L60 

42.60 

15.38 

Virginia. 

4,900 

4,800 

4,760 

4.160 

17,200 

37,800 

20,200 

*18,400 

33.72 

26.37 

28.47 

iao2 

Eastern Shore. 

1,500 

1,900 

1,260 

1,000 

7,000 

17,600 

6,200 

6,200 

27.68 

20.00 

25.00 

3a 80 

Norfolk. 

3,400 

2,900 

3,600 

3,160 

10,200 

20,300 

14,000 

18.200 

37.97 

30.00 

3a 00 

19.00 

Group totaL 

13,080 

16,320 

13,460 

13,300 

62,000 

107,100 

70,600 

>86,300 

46.48 

25.27 

38.12 

16.21 

Intermediate: 










' 

L. 

■ 

Arkansas_ 

460 

400 

460 

600 

2,000 

1,000 

1,100 

2,500 

14.00 

12.60 

29.60 

laoo 

Delaware_ 

260 

250 

250 

260 

1,400 

1,700 

1,200 

1.600 

4a 00 

2a 00 

28.00 

14 65 

Illinois_ 

1,700 

1,890 

2,320 

2,090 

15,600 

16,100 

20.000 

^.500 

11.36 

19.75 

ia4Q 

iai5 

Iowa- 

1,480 

1,660 

2,000 

1,400 

13,300 

10,000 

12,400 

7.100 

16.06 

22.83 

16.08 

1170 

Kentucky- 

200 

160 

140 

200 

1,600 

1,600 

600 

1,400 

16.00 

30.00 

34.00 

20.00 

Maryland_ 

2,000 

2,320 

2,600 

1,780 

12,800 

16,600 

10,200 

9.600 

22.40 

19.88 

36.20 

1427 

Missouri. 

060 

860 

960 

980 

6,200 

6,000 

6,100 

5,10G 

1L25 

16.83 

2a 82 

17.60 

New Jersey— 

4,000 

4,600 

4,800 

4.100 

23,200 

22,500 

26,000 

26,20G 

3a 00 

28.00 

>22.00 

2a 40 

New Mexico_ 

600 

600 

460 

230 

3,600 

6,400 

3,400 

1,800 

2 a oo 

22. OC 

12a 00 

16.00 

New York, 
Long Island.. 

3,090 

3,020 

2,930 

2,m 

27,200 

30,800 

26,400 

29,300 

28.00 

2a 26 

>ia6o 

lafio 

Ohio, southeast. 

860 

840 

360 

1,060 

^600 

7,400 

700 

>11,600 

ia4o 

25.30 

127.46 

19.00 

Tennessee.. 

2,120 

3,000 

2; 730 

2,200 

U900 

17,700 

18,800 

10^600 

14.81 

2a 90 

27.25 

laes 

Virginia, south¬ 
west. 

2,700 

2,650 

2^660 

2,460 

27,000 

17,600 

6,600 


ia96 

33.66 

ia97 

9.93 

Washington— 

1,060 

2,000 

2,000 

2,050 

14,000 

17,200 

18,800 

18,400 

17.63 

ILOO 

15.76 

13.00 

Group total.. 

22,300 

24,140 

24,620 

22,220 

168,100 

173,000 

163,200 

* 152,500 

19.46 

23.13 

2a 72 

iai2 

Late (domestic): 
Colorado-. 

1,300 

1,400 

1,700 

1,600 

18,200 

12,200 

1 19,000 


9 51 

22.13 

; 9.37 

18.00 

Indiana. 

1,610 

1,960 

2,360 

2,360 

16,700 

12,700 

1 16,000 

15,300 

na46 

1LS£ 

> 0.27 

12.30 

Michigan. 

2i820 

2,960 

3,780 

3,320 

23,400 

18,400 

1 22,700 

21,600 

> a23 

9l8^ 

t ail 

a2o 

Minnesota_ 

910 

1,060 

1,210 

1,160 

9,800 

8.200 

1 9,000 

5,300 

1 8.57 

&7£ 

uasQ 

1160 

New York_ 

8,960 

9,980 

11,760 

10,000 

69,000 

97.800 

1 94,000 

80,000 

118.36 

13.86 

i asg 

6.30 

Ohio. 

2; 610 

2,900 

3,680 

2; 670 

22,700 

24,900 

1 20,800 

23,800 

1 9 21 

7.73 

l 7,79 

6 00 

Oregon 

1,660 

LOOO 

1,630 

1,600 

13,200 

8,000 

1 13,000 

14,400 

29.88 

18.00 

115.00 

12.50 

Pennsylvania.. 

1,110 

1,120 

1,180 

1,130 

9,000 

11.200 

1 9,400 

8,700 

2L8g 

laTfi 

>2138 

30 00 

TTtfth_ 

360 

300 

030 

310 

3.600 

4.000 

1 10,000 

3,800 

14.44 

ia4c 

f 6.90 

laoo 

Wisconsin_ 

7,690 

10,200 

14,800 

9,670 

79,200 

81.600 

1 111, 100 

61,700 

a 72 

12.00 

) aso 

7.00 

Group total.. 

28,820 

33,470 

42,610 

33,710 

263,800 

279,000 

1324,000 

236,400 

13:36 

12.81 

. 9 21 

8 17 

Late (Danish): 
Colorado 

1,600 

1,900 

2,200 

2,200 

23,400 

22,800 

1 29,700 

19,800 

14.38 

19.60 

\ a 16 

laoo 

Tndiana 

200 

350 

360 


1,800 

1 1,800 

2,600 


19.00 

>iaoo 

12.90 

Michigan 

360 

360 

600 

600 

3,000 

2,600 

' 

3,900 

ia26 

2L70 

114.26 

a90 

Minnesote_ 

1,690 

2,460 

1,960 

1,650 

16,100 

13,600 

> 9,400 

6,600 

16 96 

22.69 

> 1160 

1150 

Now York 

19,170 

19,640 

20,920 

21,660 

134,200 

167,100 

1164^800 

183,200 

25.79 

lase 

iiao3 

aso 

Ohio_ 

430 

430 

450 

420 

3,000 

3,000 

‘ ?'S$S 

3,200 

26.61 

14.86 

>111 will, uu 

Pennsylvania .. 

660 

670 

710 

700 

3.800 

4,700 

1 4,600 

6,600 

29.06 

2a 00 

110.86 

8.UU 

Wisconsin_ 

6,760 

8,640 

11,180 

7,480 

72,200 

67,400 

1 83.800 

86,400 

19.70 

17.93 

1 a 40 

8.80 

Group total.. 

30,440 

S4,29oj 38,370 

34,900 

256,700 

272,800 

1200,900 

261,300 

ss== 

22.46 

17.7S 

s aos 

7.28 


1 Short ton. 

* QSm5tiS^not*h^6sted on a<^imt of market conditions. Price refers to harvested 

portion of crop. 

100446®~32-i6 
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Table 187.— Cabbage, commercial crop: Acreage, production, and price per ton, 
by States, 1928-19S1—Continued 

FOR MARKET AND SAUERKRAUT 


Group and State 


Seasonal fiarm price 
to Doc. 1, por ton 


192S 1929 1930 



21,990 21,430 20,400151,300 155,900 134,400 > 142,000 20.26|24.16 22.0$ 16.32 



Total. 14,050 16,780| 19,900 17,940 135,400 135,500145,900{ 120,600|17.49 16.00 11.30 

Dani^ Gate): ==s= 

New York. 18,020 17,940 19,200 20,750128» 100 143,500 141,800 176,400 26.64 17.46 la 36 

Other States... 11,270 14,650 17,450 13,350 121,600 115,700136,100 78,1001&75 18.89 7.79 


36,650| 34,100,247,700 259,200277,900| 254,600;22.7718.10 9.10 

Late (total). 43,940 49,370 56,550 | ~^^ 383,100 ^94,700 m, SOol 375,100 * 20. % 17.40 9.86 | 8.36 

Totalinarket.|l05,500 122,210 121,240|l27,340758, 30o| 860, 20o|7OT, 400| » 859,100,23.50|2Q. 22 ilTw 


FOR SAUERKRAUT 



6.55 5.10 
7.20 5.60 
7.30 7.10 
la 0010.60 
7.35 6.80 
8.60 6.20 
7.00 6.70 
7.00 6.40 
15.0012.80 
ia35 8.43 


Bniean of Agricoltural Economics. Estimates based upon returns from crop reporters and sauerkraut 
manulacturois. 
iBbort ton. 

^Season begins in fall of previous year. 

^Includes some quantities not harvested on account of market conditions. Price refers to harvested 
ixrrtlon of crop. 

* Other States include Arkansas, California, Iowa, Maryland, htontana, Missouri, Nebradca, Oregon, 
Pennsylvania, Tennessee, Utah, and Virginia. 
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Tablb 188.— Cabbage; Car-lot ahipmenta, by State of origin, 19fS0-1930 


Crop-movement season i 



1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1629 



Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Gxra 

Oirs 

Cara 

New York«- 

9,611 

9,316 



11,816 

12,646 

12,898 


8,636 



Pennsylvania ^_ 

240 


406 

317 


652 

623 

420 

262 

302 

Kfi 

Ohio.- 

524 

318 

589 

638 

668 

414 

644 

765 

581 

565 

66 

Illinois_ 

167 

107 

144 

289 

279 

198 

195 

193 

329 

296 

356 

Michigan* - 

698 

477 

908 

732 

644 

673 

287 

375 

428 

266 

163 

Wisconsin- 


2,908 

5,876 

6,416 

4,966 


6,177 

4,547 

6,412 

6.396 

5,969 

Minnesota- 

896 

692 

1,192 

989 

1,652 

87^ 

1,126 

mmm 

1,493 


6S3 

Iowa_ 

373 


56fl 

390 

641 

266 

456 

435 

566 

442 

604 

Maryland- 

219 

326 

44S 

220 

609 

238 

16fi 

293 

266 

428 

67 

Virginia <- 

1,546 

3,628 

2.937 

3,326 


2,226 

1,814 

2,720 

2,444 

3,969 

1,772 

North Carolina- 

49 

251 


364 

276 

360 

341 

292 

254 

261 

214 

South Carolina ^ - 

904 

3,247 

8,236 

4,299 

msm 

3,421 

2,671 

msm 


2,649 

2,731 

Florida* - 

A 681 

1,617 

2,998 

i,m 

3,842 

1,936 

1,667 

1,061 

1,168 

8, ISC 

2,271 

Kentucky _ 

112 


7S 

$6 

107 

46 

17 

24 

3S 

76 

25 

'lenuesfiAA 

136 

181 

56S 

27C 

34£ 

317 

609 

667 

82S 



Alabama_ 


BESS 

1,364 

1,564 



1,686 

mSm 

861 

867 

676 

Mississippi_ 

878 

609 

1,629 

1,134 

606 

\ 674 

990 

710 

1,24{ 

1,68s 

931 

Louisiana * , _ 

254 

31S 

33^ 

466 


644 

331 

692 

592 

64f 

265 

Texas *— - 

rntm 

1,847 

4,049 

1,356 

7,281 



5,646 

7,242 

7,90f 

5,347 

Colorado_ 

1.832 

2,623 


3,174 

1,473 

1,432 

1.274 

683 

1,162 

81C 

1,164 


114 


iOi 

156 

62 


154 

18£ 

82 

16E 

85 

CalifO]^a*_ 

l,48f 

78J 

836 

684 

364 

1 060 



79E 

512 

837 

Other States. 

364 

367 

620 

473 

430 

1 836 

791 

727 

847 

012 

1,014 

Total_ 

35,096 

30,927 

41,229 

37,488 

42,081 

1 39,024 

40,378 

39,331 

38,727 

44,131 

38,204 


Bureau of Agricultural Economics. Compiled from daily and monthly reports reoelvod by the bureau 
from offlcials and local agents of common carriers throughout the country. Shipments as shown in car lots 
indude those by boat reduced to car-lot basis. 


1 Crop-movement season covers 17 months, from December through the second following April; L e., the 
1920 season begins December, 1919, and ends April, 1921. 

* Preliminary. 

* Figures include shipments in May of succeeding crop year as follows: N. Y., 1922, 1 car; 1926, 3 cars; 
192^ 26 cars; 1930,1 car; Pa., 1920,1 car; Mich., 1927,1 car; 1928, 2 cars. 

* Figures indude shipments in November of preceding crop fe/ox as follows: Virginia, 1922, 1 car; 1926, 7 
cars; 1928, 1 car; 1930, 11 cars; South Carolina, 1922,1 car; 1923, 11 cars; 1924, 24 cars; i926,8 cars; 1927,10 
cars: 1928,23 cars; 1929,3 cars; 1930,130 cars; Florida, 1928,6 cars; Louisian^ 1923,2 cars; 1924,1 car; Texas, 
1920l 2 cus; 1922,4 cars; 1923,22 cars; 19^ 9 cars; 1926,12 oars; 1928,30 cars; 1929,12 cars; 1930, 10 cars; Oali^ 
forma, 1920,24 cars; lOil, 6 cars; 1922,64 cars; 1923,1 car; 1924,2 cars; 1926,2 oars; 1930,1 car. 


Table 189. — Cantalou'pes: ^ Car4ot ahipmenta, hy State of origin, 1920-1931 


Crop-movement season > 


State 

1920 

1921 

1922 

1023 

1924 

1925 

1926 

±927 

1928 

1929 

1930 

1931* 


Oars 

Oars 

Oars 

Qirs 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Inflifina^ __ 

632 


894 

681 

822 

1,089 

629 

415 

466 

389 

184 

277 

, ,, - 





114 

146 



52 

16 

13 

16 

DelawiEure......_-_ 

Mm 



818 

611 

657 


Mm 

427 

285 

i93 

233 

Maryland_ 

781 

1,153 

1,233 

1,270 

699 

1,116 

1,283 

1,169 


661 

274 

335 

North Carolina. 

368 

894 

700 

620 


656 



804 

88 

30 

KU 

South Carolina_ 

131 

281 

270 

70 

116 

83 



94 

44 

125 

89 

Gooigia___ 

387 

619 

1,632 

217 

686 

117 


108 

104 

76 

138 

S3 

Arkan^.. 

986 

1,664 


337 

1,062 

L245 

1,127 

788 

854 

413 

245 

446 

Texfts„ _ 

169 

166 

186 

887 

466 

498 

514 

242 

244 

176 

368 

753 

Cdorado_ 

:^482 

3,288 

4,420 

2,306 

8,229 

3,837 

am 

warn 



wwm 

2; 778 

New Mexico_ 

m 

508 


364 

5X8 

574 


416 

870 

362 

416 

612 

Arizona__ 

1,159 


pEiTc: 


2,145 

3,833 

8,732 





4,642 

WadiingtoTi _ 

380 

208 

IBiVi] 

207 


221 

145 

262 

258 

382 

282 

Hil!] 

Califerfa*_ 

13^251 

13,166 

16,304 

16,486 

19,980 

18,707 

Ji8,320 

22,406 

2&307 

26,850 

28,626 

26,673 

Other States.. 

460 

666 

777 

646 

617 

1,091 

601 

486 

523 

289 

384 

423 

Total_ 


25,816 


25,923 

31,494 

33,819 

33,424 

36,757 

38,694 

■ 

36,179 



Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from and local agents of common caniars throu{^out the county. Shipments as diown In car 

lots Indude those by boat reduced to car-lot basis. 


1 Indudes Honeydew and other miscellaneous melons. Mdons other than cantaloupes were not reported 
separately until 1923. Shipments are as follows: If^, 1,162 cars; 1924, 2,565 cars; i925, 3,654 oars; 1926, 
6,484 cars; 1927,6,616 oars; 1928,9,719 cars; 1929,11,894 cars; 1930,12,362 cam; 1981,12,169 oars. 

^ Orop-movenouint seeso n extends from Apr. 1 througdi November of a given year. 

* Preuminary. 

«Figures for Oalifomia include shipments in December as follows: 1920,1 oar, 1925,18 cars; 1926,3 oars; 
1927,4 cars; 1928,2 cars; 1930,1 car. 
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Table 190.— Cantaloupes,^ commercial crop: Acreage^ production^ and price per 
crate, by States, 19^8-^1981 


Group and State 

Acreage 

Production 

Seasonal form price per 
crate 

1928 

1929 

1930 

1931 

1928 

1929 


1931 

1928 

1929 


1931 

^^S^omia (Impe¬ 
rial). 

Florida-. 

Texas_ 

Acres 

33,460 

920 

140 

Acres 

38,360 

600 

740 

Acr« 

50,900 

600 

J,260 

Acres 

51,640 

250 

540 

i,m 

orates* 

6,224 

87 

16 

i,ooo 

crates* 

6,713 

30 

70 

1,000 

crates* 

5,752 

30 

113 

1,000 

crates* 

7,849 

13 

69 

JDoUs. 

1.60 

2.00 

1.20 

Dolls. 

L68 

2.00 

2.00 

Dolls. 

L32 

L76 

2.25 

Dolls. 

L14 

1.50 

.81 

Group total_ 

34,520 

89,700 

52,760 

52,430 

6,277 

6,819 

5,895 

7,921 

1.60 

L64 

L84 

L14 

Second early: 

Arixona_ 

Arkansas- . - - 

Califomia (other)- 

Georgia.. 

Nevada.. 

North Carolina.— 

OWoTiOTHfl. 

South Carolina-— 
Texas (other)- 

Group total. 

Intermediate: 

Delaware. 

TlMnnls 

Tn/Uftnti 

Maryland-. 

New Mexico. 

Tennessee. 

Washington. 

Group total_ 

Late: 

Colorado. 

Iowa. 

TTftnwftg _ 

Michigan_ 

Nevada—. 

New Jersey--. 

Ohio. 

Oregon_ 

10,000 

6,000 

12,060 

650 

250 

2,310 

500 

640 

1,570 

11,600 

2,400 

14,020 

600 

170 

1,000 

500 

510 

1,500 

16*700 

2,650 

16,330 

750 

150 

620 

500 

600 

2.320 

13,000 

2,600 

15,680 

800 

120 

1,100 

760 

1,200 

11,530 

1,800 

564 

2,470 

52 

50 

261 

34 

66 

141 

2,024 

186 

2,734 

48 

23 

70 

88 

26 

111 

2,088 

115 

2,851 

76 

14 

53 

38 

72 

189 

1,626 

182 

^540 

66 

20 

09 

64 

160 

>865 

1.34 

1.02 

LOO 

1.60 

.80 

.98 

.89 

LSI 

.50 

L25 

L22 

.95 

2L22 

L30 

L20 

L26 

LOO 

L16 

.90 

.90 

.99 

.80 

1.70 

L16 

LIO 

.75 

.95 

.85 

.88 

.87 

.76 

.84 

.70 

.68 

.55 

.81 

33,970 

32^200 

38,520 

46,780 

5,428 

5*259 

5,445 

>5,601 

L18 

LIO 

.95 

.84 

%400 

900 

4,640 

6,040 

L400) 

470i 

l,750i 

2,m 

900 

4,180 

6,800 

1,570 

120 

1,850 

%400 

900 

4,390 

7,010 

1,800 

170 

1,950 

2,760 

1,020 

4,6i0 

8,150 

2,100 

220 

1,600 

324 

97 

524 

676 

189 

33 

192 

240 

94 

418 

578 

196 

10 

278 

144 

63 

255 

386 

243 

13 

224 

317 

82 

438 

734 

258 

IS 

107 

1.00 

1.20 

1.23 

L21 

LIO 

Ju05 

.61 

1.60 
L45 
L 50 
1.45 
LOO 
1.60 
.76 

L70 
L76 
L55 
1.55 
L60 
1.60 
L18 

.76 
L25 
1.15 
.76 
1.17 
LS6 
.76 

17,600 

17,820 

18,620 

20,460 

2,035 

1,814 

1,828 

2,041 

Lll 

L81 

L50 

.91 

9,000 
780 
450 
. 3,000 
220 
. 3,000 

11,000 
580 
450 
3,400 
320 
2; 500 
300 
600 

10,000 

520 

450 

3,800 

280 

3,100 

360 

800 

8,100 

620 

450 

4,000 

100 

4,000 

540 

700 

1,170 

78 

67 

300 

36 

480 

2,530 

39 
54 

476 

40 
276 

27 

60 

%000 

42 

40 
608 

44 

388 

41 
120 

1,184 

53 

50 

560 

8 

420 

57 

122 

.94 

L06 

.92 

L85 

1.70 

.95 

.83 

L48 

.81 

LS6 

1.75 

L25 

1.75 

LOO 

L20 
1.40 
L06 
LOO 
.65 
L25 
> L85 
1 L2S 

.85 

LOS 

.80 

L20 

.65 

LOO 

1.09 

.75 

Group total. 

Total all States. 




. 16,450 

19,150 

19,310 

18,510 

2,121 

3,501 

8,283 

2,390 

1.02 

1 .90 

i L28 

; .96 

102,540 

108,870 

129,210|188,18C 

115,861 

17,393 

16,06] 

’>17,96S 

11.30 

i L31 

! i. 21 

! 1. CO 


Bureau of Agricultural Economics. Estimates based upon returns from crop reporters. 

I Includes Honeyball, Honoydew, Oasaba, and Persian melons not separately reported. 

3 Standard crates <45’s) containing approximately 60 pounds. 

8 Includes some quantities not harvested on account of market conditions. Price refers to harvested 
portion of crop. • 


Table 191.— Carrots, commercial crop for market: Acreage, production, and price 

per bushel, 1988-1981 


Marketing group 

Acreage 

Production 

Seasonal fhrm price to 
Dee. 1, per bushel 

1928 

1929 

tgH 

1931 

1928 

1029 

1930 

1031 

1928 

1929 


1931 

Fall_ 

Early. 

Second early—_ 

Intermediate_— 

Late—... 

Total. 

Acres 

L840 

6,450 

6,270 

^490 

3,070 

Acres 

2,000 

i,m 

8,730 

%200 

5,350 

Acres 

3,950 

7,810 

7,660 

2^150 

6,390 

Acres 

4*340 

8,280 

10,660 

1,710 

5,400 

1,000 

bush.* 

861 

1,354 

2^154 

525 

1,209 

1,000 

bush.* 

1,395 

1,885 

>8,614 

538 

2*693 

1,000 

bush.* 

2*267 

L438 

3,093 

>706 

3,158 

1,000 

bush.* 

2,m 

*2,m 

>4,484 
>678 
2; 110 

Cents 

63 

48 

67 

95 

9dj 

Cents 

70 

31 

62 

98 

58 

1 

Cents 

60 

41 

52 

79 

45 

20^120 

P6,720 

27,950 



>10,225 


111,833 

70 

58i 

50 

53 


Bureau of Agricultural Economios. Estimates based upon returns from crop reporters. 

* Includes so]^"qoa iS?fi! S^i^thOT on account of market conditions. Price refers to harvested 
portion of crop. 
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Tablb 192.— Carrots.’ Car-lot shipments hy State of origin, 19Z(h-19S0 


Crop-movement season i 


State 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

■ 

19303 

New York_ 

Now Jersey. 

minois-.. 

Michigan. 

Virgirda... 

Mississippi. 

Louisiana_ 

Texas. 

Colorado_ 

CaUfomla. 

Other States. 

Total_ 

Core 

1.168 

32 

53 

11 

3 

77 

28 

6 

1 

111 

123 

Core 

1,247 

32 
62 

33 

1 

81 

43 

198 

0 1 
19 
115 

Cars 

1,523 

26 

82 

25 

10 

304 

62 

48 

4 

21 

161 

Cars 

1,410 

34 
24 

35 

2 

142 

68 

65 

12 

24 

173 

Cars 

2,262 

18 

3 

55 

1 

266 

32 

282 

26 

157 

212 

Core 
1,825 
48 
23 
54 
40 
197 
106 
575 
29 { 
278 
252 


Cars 

2,430 

85 

13 

91 

44 

496 

177 

903 

10 

2,363 

241 

1 

Cars 

2,111 

12 

33 

204 

no 
108 
71 i 
2,860 
96 
6,095 
449 

Cars 

3S^233 

37 

141 

67 

28 

84 

2,145 

43 

7,206 

439 

1,602 

1,840 

2,256 

1,979 

3,314 

3,427 

4,302 

6,853 

7,466 

12,149 

12,437 


Bureau of Agricultural Economics. Compiled from dally and monthly reports received hy the bureau 
from officials and local agents of common carriers throughout the country. Shipments as ^own in car 
lots include those by boat reduced to car-lot basis. 

1 Cro^movement season begins in October of the previous year in such early shipping States as C^i* 
fornia, Louisiana, and Texas, and extends through June of the following year in order to Include shipments 
ftom storage in Northern States and to have totals comparable with acreage and production figures. 

» Preliminary. 

> Includes 45 cars in July, 1931. 


Table 193. — Celery, commercial crop: Acreage, production, and price per crate, 

1928-1981 


Marketing group 

Acreage 

Production 

Seasonal farm price to 
Dec, 1, pec crate 

1928 

1929 

1930 

1931 

1928 

1929 

1930 

1981 

1928 1 1929 

1930 

1931 

Fall and winter. 

Early. 

Second early..- 

Intermediate.. 

Late (sec. 1). 

Late (sec. 2). 

Total. 

Acres 

7,400 

6,580 

450 

3,280 

10,140 

1,210 

Acres 

7,000 

7,620 

860 

8,760 

11,320 

1,330 

Acres 

7,620 

7,800 

800 

3,210 

13,030 

1,480 

Acres 
7,060 
7,680 
1,100 
2,650 
13,330 
1,830 

um 

crates^ 

999 

2^763 

264 

966 

2,964 

299 

1 

1 

1 

Dolls. 
1.09 
2 69 
L94 
1.75 
1.50 
1.24 

Dolls. 

LOS 

214 

228 

L72 

L44 

L69 

1 

Dolls. 
1.04 
2 37 
L86 
L75 
L68 
L50 

29,060 

31,870 

33,940 

33,360 

8,246 

9,418 

10,419 

BUS 

1.88 

L69 

L46 

L82 


Bureau of Agriculture Economics. Estimates based upon returns from crop reporters. 
1 Two-thirds size (New York) crates containing approadmatey 90 pounds. 


Table 194 .—Celery i Car-lot shipments, hy State of origin, 1920-1930 


Crop-movement season i 


State 













1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930* 


Oars 

Caere 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Oars 


Now York_ 

3,110 


3,247 

3,742 

4^529 

A 492 

4,898 

5,893 

4,192 



New Jersey_ 

94 

219 

115 

219 

177 

149 

138 


32 

53 


Pennsylvania_ 

186 

224 

212 

223 

225 

■jU 

194 

160 

71 



Michigan. 

954 

1,031 

L626 

1,486 

1,382 

2,224 

1,880 

1,997 

2,129 

1,852 


Florida... 

2,652 

4^218 

A954 

6,398 

7,219 

7,952 

5,504 

7,499 




Idaho_ 

22 

9 

26 

49 

48 

29 

19 

46 

121 

262 


Colorado_ 

805 

211 

222 

125 

197 

399 

211 

161 

188 

149 


Oregon 

16 

53 

82 

205 

363 

398 

511 

625 

605 

673 


California.. 


3,469 

2,625 

4^419 

A74S 


6.226 

7,696 




Other States- 

48 

77 

102 

82 

99 

109 

imigjj 

125 

135 

138 


Total_ 

0,392 

lit 658 

13,211 

16,948 

18,937 


19,661 

24,317 

24,280 

25,490 

26,627 


Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from and local agents of common carriers throughout the country. Shipments as shown in car lots 

include those by boat r^uoed to car-lot basis. 

1 Crop movement season covers 20 months, from September throufi^ the second following April; L e., the 
1920 season begins September, 1919, and ends April, 1921. 

1 Preliminary. 
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Table 195. — Cherries: Production in 10 Statesimports, and exports 1924-1981 



Bureau of Agricultural Economics. Production figures are estimates of the crop-reporting board. Trade 
figures compiled from Monthly Summary of Foreign Trade of the United States, June issues. Estimates 
of production for 1929 and 1930 revised on basis of 1930 Census. Earlier years not so revised. 

1 Estimates Include only certain States V7h6re total production can be calculated from commercial sales 
(shipments, canning, cold pack, etc.) and differs from pieviously published commercial estimates for 
some States by an increased allowance for ISim and local use. 

3 Fresh cherries not separately reported. 

* Preliminary. 


Table 196. — Citrus-fruit production, by States, 1899, 1909, 1919-1981 ^ 



Bureau of Agricultural Economics. Estimates of production for 1929 and 1930 revised on basis of 1030 
Census. Earlier years not so revised. 

i The figures in this table of production include fimit consumed on farms, sold locally and used for manu- 
fELOturmg purposes, as well as that shipped. The figures do not include fruit which ripened on the trees, 
but which was destroyed by freezing or storms prior to picking. For California the figures relate to the 
crop produced from the bloom of the year shown, fruiting through the winter and through the spring and 
summer of the following year, being picked from Nov. 1 of the year shown to Oct. 31 of the following year. 
Fruit not picked until after the latter date is induded with the crop of the following year. For all States 
except California the estimates Indude all fruit picked after about Sept. 1 of the year shown. The esti¬ 
mates for oranges include tangerines. 

3 From prospects on Bee. 1, commercial shipments of Florida citrus fruits from the 1931 crop were esti¬ 
mated at 12,500,000 boxes of oranges, and 8,000,000 boxes of grapefruit, compared with 16,000,000 boxes of 
oram^ and 112^,000 boxes of grapefruit shipped from the 1930 crop. 

» For years 19x9-1931, equivalent in standard boxes, each equal to about 2 of the “ half straps ** commonly 


« Census. Size of boxes not specified. 

3 500 boxes or less. 

3 As estimated from prospects on Bee. 1. 
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Tablb 197 .—Citrus fruits: Car-lot shijmetOs, hy State of origin, 19B1-S2 to 1930-31 

OBANGESi 


Crop-movement season > 


State 


1922-23 

1923-24 

1924-25 

1925-26 

1926-27 

1927-28 

1928-29 



O^omia. 

Florida. 

Alabama. 

Mississippi. 

Cars 

28,376 

<15,718 

145 

9 

1 

Cars 

34,439 

25,091 

2 

2 

3 

45 

Cars 

47,017 

19,625 

338 

8 

i 

6 

96 

Cars 

53,511 

22,536 

179 

4 

1 

9 

73 

Cars 

43,693 

16,453 

312 

15 

251 

26 

33 


Cars 

43,053 

17,812 

485 

25 

278 

156 

90 

Cars 

64,432 

33,884 

2 

1 

155 

119 

90 

98^683 




Arizona. 

Total. 

78 

71 

*44,317 








61,399 


GKAPEFRUIT 



OftlifomiA 

9,907 

8,946 

13,388 

2 

11,680 

«2 

1 

I 

13,981 

I 

13,496 

1 

12,745 

17,181 

13,561 

1 

18,396 

Tataa _ _ 

Arizona_ 


1 

1 




2 

i 

Total_ 





9,907 



11,683 

i3,982 

! 

13,496 

12,745 

17,181 

13,566 

18,397 



MIXED CITETJ8« 


Florida. 

OallfpmiA 


2,631 

1,033 

IS 

8 

3,608 

1,461 


8,566 

1,605 

5,313 

1,639 

22 

10 

6,225 

1,590 

92 

11 

1 

9,109 

1,783 

185 

24 

1 

8^216 

1,343 

501 

48 

10 

14,683 

1,618 

288 

29 

155 

TpYAA , , , 


ArfznnA _ . _ 


1 

Loiri-sianan, 



Total. 


3,685 

5,070 

5,402 

6,171 


7,919 

n,lC2 

10,118 

16,773 


Bureau of Agricultural Economics. Compiled from daily and monthly reports received hy the bureau 
from officials and local agents of common (»niers throughout the country. Shipments as shown in oar 
lots include those by boat reduc^ to car-lot basis. 


1 Include tangerines. 

s Orop-movemont season extends as follows: California^ frmn Nov. 1 throng October of the following 
year, except for grapefruit which extends from Sept. 1 through August of the following year: all other States 
from Sept. 1 through August of the following year, except for lemony from Nov. 1 through October of the 
following year. 

j Preliminary. 

* Includes 1 car in August, 1921. 

«Reported in October, i924. 

8 No reports available before 1922. 
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Tablu 198.— Lemons: International trade, average 1925—19^9, annual 19S7—19S0 


Calendar year 


Country 

Average, 

1925-1929 

1927 

1928 

1929 

19801 


Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex- 

I>orts 

Im¬ 

ports 

PBINCIPAL BXFOBTmO 
COUNTBIES 

Italy_ .. 


1,000 

boxes 

0 

1,000 

boxes 

7,345 




H 

H 

H 

H 

Spain. 

0 

383 

0 



618 

0 

690 


Total. 

7,445 

0 

7,728 

0 

6,949 

0 

7,435 

0 

8,726 

0 

PBrnOPAL IHPOBTING 
coumsiBS 











TTnited Kfrigdom 

0 

1,857 

0 

1,827 

0 

IWiw 

0 

1,965 

0 

2,171 

2,158 

1,056 

2,137 

480 

n^rTTjfl.'ny S _ _ 

24 

1,582 

999 

29 

1,741 

849 

28 


*23 

1,859 

28 

TJnlted State** 

267 

308 

251 


267 

634 


migfT'Tn 8 _ 

4 

456 

4 

95 

4 


5 

1,173 
459 

7 

Or.ec'hoslovftirtfl- 

0 

436 

0 

483 

0 


0 

0 

Canada.. - - 

0 

351 

0 

352 

0 


0 

370 

0 

879 

Poland^ 

0 

! 297 

0 

308 

0 

288 

0 

351 

0 

263 

Rumania._-----____ 

^0 


0 

235 






Netherland-** - - - . 

28 

182 

29 

187 

35 

170 

36 

188 

34 

238 

Hungary__----- 

0 

172 

1 0 

216 

0 

202 

0 

196 

0 

197 

flxirft.aArlBTirl 

0 

154 

0 

153 

0 

165 

0 

167 

0 

205 

Yugoslavia. 

0 

139 

0 

147 

0 

144 

0 

135 


173 

Total. 

313 

6,945 

370 

6,593 

318 

6,089 

331 

7,497 

275 

9,457 




Bureau of Agriculture^ Economics. Ofdclal sources. 


1 Preliminary. 

> Includes oranges and similar fruits in exports. 

> Indudes oranges and similar fruits, except for imports for 1927 and 1928. 
* 3-year average. 


Table 199.— Lemons, California: Weighted average auction 'pHce per box, New 
York, by months, 1924-^5 to 1931-22 


Crop year 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Ang. 

Sept. 

Oct. 

Aver¬ 

age 


Dolls. 

Dolls. 

Dolls. 

447 

Dolls. 
4 45 

Dolls. 
4 59 

Dolls. 

475 

Dolls. 

6.73 

Dolls. 

6.84 

Dolls. 

466 

Dolls. 
4 67 

Dolls. 

8.55 

Dolls. 
6.83 
4 50 

Dolls, 

1926-26. 

4.13 

446 

3.91 

416 

5.40 

412 

483 

8.79 

483 

438 

8.56 

435 

1926-27. 

3.82 

4.03 


3.43 

3.90 


3.89 

450 

6.44 

6.37 

8.82 

9.27 

464 

1937-28. 

6.92 

6.13 



6.19 

5.54 

6.42 

6.04 

6.97 

6.11 

5.59 

5.19 

6.07 

1928-29. 

4.90 

5.62 


3.95 

407 

455 

3.82 

6.89 

5.39 

7.82 

1L87 

11.22 

5.82 

1929-30. 

8.70 




481 

5.51 

7.24 

6.15 

7.26 

7.93 

5.36 

423 

6.42 

1930- 31. 

1931- 32. 

4.18 

3.98 



408 

447 

406 

443 

5.05 

6.67 

6.56 j 

7.28 

5.66 

5.30 


BBBB 







jBBjBfl 

JBiBMi 

■■■11 



Bureau of Agricultural Economics. Compiled from reports of California Emit Growers Exchange. 
Prices weighted by number of boxes sold. Those prices are a new series and are not comparable with those 
published in Yearbooks prior to 1930. 


Table 200. — Grapefruit, Florida: Weighted average auction price per box, New 
York, by months, 1924-26 to 1931-32 


Crop season 


Oct. 

Nov. 

Dec. 

Jan. 

Eeb. 

Mar. 

Apr. 

May 

June 

July 

Aver¬ 

age 

19*24-2.*; _ __ _ 


DoUs. 

Dolls. 

Dolls. 

DoUs. 

2.83 

DoUs. 

2.83 

DoUs. 

2.71 

DoUs. 

3.78 

DoUs. 

438 

470 

DoUs. 

5.94 

474 

DoUs. 

(}) 

5.51 

DoUs. 

1925-26. 

— 

496 

8.97 

3.95 

Klol 

4.03 

461 

5.16 

438 

1926-27. 

__ 

5.35 

407 

3.40 

3.58 

3.76 

3.67 

3.59 

3.66 

8.80 

2.44 

3.66 

1927-28. 

—- 

460 

470 

471 

482 

6.07 

5.52 

5.45 

4.92 

3.93 

6.28 

*493 

1928-29. 

_ 

441 

425 

3.44 

3.62 

3.20 

8.30 

3.32 

3.83 

471 

6.36 

8.70 

1929-30. 


451 

423 

426 

443 

409 

478 

5.09 

425 

3.24 

8.10 

8 442 

1930- 31. 

1931- 32. 

— 


1 ^ 

2.82 

2.26 

2.56 

2.43 

2.50 

2.76 

2.67 

2.06 

1.17 

*2. CO 


■Bi 

mbbbm 

MBIlBI 

■■BlBl 

■■■■■ 

■itBtali 

■■■HI 

IHHHI 

■■■Hi 


Itaroau ot Agricultural Economics. Compiled from reports of California Emit Growers Exchange. 
Pnc^ weighted by number of boxes sold. These prices are a new series and are not comparable with those 
published^ Yearbooks prior to 1930. 

\ ‘^parted, for one wedc only. * Includes a price in September, 1929, of $5.80. 

> Indudes a price in August, 1928, of $4JS1. * Includes a price in September, 1930, of $4.03. 
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Table 201.— Oranges: Irdemaiional trader average 1925-1929, annual 1927-1930 


Calendar year 


Country 

Average 

1925>ig2g 

1927 

1928 

1929 

19301 

Ex¬ 

ports 

Im¬ 

ports 

Ex- 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 


PBINCIPAL EXPOETING 

uooo 

1,000 



m. 


1,000 

1,000 



COUlf TEXES 

boxes 

boxes 

boxes 

boxes 

boxes \ 

boxes 

boxes 

boxes 

boxes \ 

boxes 

Spain. 

20,935 

1 

17,538 

Hi 


3 


1 


0 

It^y. 

3,435 

0 

4,410 

^■1 

2,245 


2,608 

0 

3,744 

0 

United States. 

3,285 

14 

mmiym 

19 

2,678 

24 

5,612 

0 

2,236 

0 

Palestine. 

2 2,123 

0 

2,645 

HI 

2,151 

HI 

1,813 

0 

2,098 

0 


734 

0 

749 

HI 

604 



0 

1,763 

0 

Brazil. 

671 

0 

397 



Hi 

1,096 

0 

mmm 

0 

Japan. 

440 

0 

479 




mESM 

0 

378 

0 

Cuba. 

120 

0 

33 



HI 

0 

0 

9 

0 

TotJd. 

31,652 

15 

20,813 

10 


27 

34,878 

1 

42,858 

0 












GOXTNTBnCS 











United Kingdom. 

0 

11,307 

0 

10,975 

0 

10,753 

■1 

12,859 

0 

13,774 

Germany. 

0 

0,259 

0 

6,941 

0 

7,340 


6,741 

0 

mxm 

Prance *. 

81 1 

3,703 

67 

3,C6S 

106 

4,008 

21 


26 

5,851 

Canada. 

0 

mmm 

0 

2,644 

0 

2,212 

0 

3,128 

0 

2,163 

Netherlands. 

501 

IMI 

627 

1,631 

666 

1,938 

743 

2,027 

821 

2,581 

■RAlfffnTn 


«829 


671 


947 






292 

462 

313 

461 

332 

416 

353 

549 

328 

315 

Switzerland. 

0 

440 

0 

410 

0 

494 

0 

476 

0 

C52 

Czechoslovakia. 

0 

410 

0 

417 

0 

384 

0 


0 

791 

Norway *. 

0 

301 

0 

387 

0 

426 

0 

434 

0 

549 

Sweden. 

0 

357 

0 


0 

390 

0 

440 

1 

747 

Egypt. 

4 

345 

3 

394 

5 

250 

5 

2C4 

5 

332 

Hungary. 

0 


0 

351 

0 


0 

296 

0 

414 

Poland. 

0 

256 

0 

210 

0 

134 

0 

123 

1 

146 

Irish Free State. 

0 

255 

0 

255 

0 

258 

0 

282 

0 


Denmark. 

0 



224 

0 

244 

0 

242 

0 

308 

Yugoslavia. 

0 



163 

0 

179 

0 

180 

0 

253 

Total. 

9CS 

20,868 

900 

29,071 

1,109 

80,742 

1,122 


1,182 

39,198 


Bureau of Agricultural Economics, Official sources. 


1 Preliminary. M-year average. ’ Includes some lemons. * 3-year average. 


Table 202. — Oranges, California, Navel: Weighted average auction price per box, 
New York, by months, 1924-25 to 1931-32 


Crop season 

Nov. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Aver¬ 

age 


Dollars 

Dollars 

i^Bi 

Dollars 

4.47 

4.55 

471 

5l18 

3.89 

4.99 

8.27 

Dollars 

5.35 

4.70 

454 

5.52 

3.52 
5.67 
3.42 

Dollars 

5,48 

5.50 

489 

498 

406 

6.03 

3.32 

Dollars 
4 51 
4 73 
443 
7.30 
3.56 
6.64 
3.03 

Dollars 

6.21 

5.56 

5.60 

Dollars 

1(W!R-5ft _ _ 

8.00 

6.32 

0) 

5.72 

0) 

A23 

8.87 

4.56 

5.06 

5.55 
A46 

5.56 
3.58 

aso 


UWfl-27 _ 

1027-28 

1928-29. 

3.66 

410 

1020-30 _ _ 

iQ^n-ai 

(*) 


1031-32 



1 1 








Bureau of Agricultural Economics. Compiled from reports of California Fruit Growers Exchange. 
Prices wei^ted by number of boxes sold. These prices are a new series and are not comparable with those 
published m Yearbooks prior to 1930. 


1 Reported for 1 week only. 
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Tabub 203. — Oranges, CaUfornia Valencia: Weighted average auction price per base, 
New York, hy months, 19SB-19S1 


Crop season 

Apr. 

Alay 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Aver¬ 
age 1 



Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

192.') 



6.28 

7.43 

6.40 

6.47 

7.58 

8.23 


7.16 

1926 .. 

4.92 

458 


5.21 

4 89 


6.44 


5.28 


466 

4 43 


5.90 

6.16 

6.73 

7.02 

6.71 


1928 - . 

5.94 

7.38 

7.22 

7.58 

7.45 

7.77 

7.63 


7.45 

in5f) . _ 

6.69 


4 58 

413 

4 85 

4 73 

485 

4 77 

4 63 

1930 . 

7.97 

7.19 

7.36 

7.33 

7.?9 

8.69 

7.78 

7.69 

loai 

3.42 

3.62 

4 31 

3.81 

3.86 

460 

3.79 











Bureau of Agricultural Economics. Compiled from reports of California Fruit Growers Exchange. 
Prices weighted by number of boxes sold. These prices are a new series and are not comparable with those 
publishedin Yearbooks prior to 1930. 

1 Includes prices in December as follows: 1926, $2.14; 1926, $6.69; 1927, $5.75; 1929, $4.85. 
a Eeport^for 1 week only. 


Table 204. — Oranges, Florida: Weighted average auction price per box, New York, 
by months, 1924-^5 to 1931—82 


Crop season 

Oct. 

Nov. 

1)6C. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Juno 

Aver¬ 
age 1 

10%UO-i 


Dollars 

Dollars 

Dollars 

3.68 

Dollars 

426 


Dollars 

6.43 

Dollars 

7.82 

Dollars 

8.26 

Dollars 

1926-21. 

7.45 

7.19 


4.25 

444 

5.02 


6.87 

6.72 

■013 

1926-2;. 

3.70 

4 79 

3.53 

3.76 

3.91 

410 


4 76 

464 

411 

1927-23. 

3.67 

4 31 

5.59 

5.23 

6.97 

6.29 

6.84 

8.58 

9.11 

6.24 

1928-2J. 

6.08 

3.71 

8.55 

8.45 


430 

8.55 

4 33 

2.99 


1929-30. 

3.42 

404 

4 21 

449 

444 

4 98 

7.13 

7.42 


494 

1930-31. 

_ __ _ _ 

476 

2L64 

3.45 

3.20 

3.01 

3.11 

2.91 

8.19 

3.79 


485 

402 

454 

1 









Bureau of Agricultural Economics. Compiled from reports of California Fruit Growers Exchange. 
Prices wei^ted by number of boxes sold. These prices are a new series and axe not comparable with those 
publishedin Yearbooks prior to 1930. 

I Includes prices in other months as follows: 1926-27, $3.12 in July; 1928-29, $2.92 in July, and $2.29 in 
August; 1930-31, $2.61 in Sept., 1930, and $4.62 in July, 1931. 


Table 206. — Corn, sweet, commercial crop for manufacture: Acreage, production, 
and price per ion,^ by States, 1928-1981 


State 

Acreage 

Production 

Seasonal farm price 
per ton 

1928 

1929 

1930 

1931 

1928 

1929 


1931 

1928 

1929 

1930 

1931 

Maine. 

New Hampshire.. _ 

Vermont. 

New York.. 

Pennsylvania. 

Ohio. 

Indiana- _ 

Illinois__ 

Michigan..’ 

WiiwmRin 

Minnesota. 

Iowa__ 

Nebraska. 

Delaware__ 

Maryland. 

Tennessee. 

Other States >. 

TI.S. total... 

1 

1 

m 

i § 

j4cr« 

10,200 

900 

1,280 

17.300 
5,500 

30.300 
38,000 
68,600 

6,900 

14600 

48,700 

53.800 
6,400 
3,100 

39.800 
8,600 
3,680 

Tons 

30,200 

2,600 

4700 

32,400 

4100 

89.100 

88.300 

128.300 

16.100 

29.600 
85,800 

99.600 
9,800 

7.300 

54200 

5.300 
6,500 

Tons 

44000 

3,300 

6,200 

84900 

4000 

64000 

50,000 

134400 

4400 

24400 

109,900 

125,000 

10,900 

5,800 

61,600 

4800 

4800 

Tons 

44800 

4200 

4800 

29,900 

4000 

35.800 

54000 

144000 

4400 

34200 

129,COO 
110,000 

10.800 
4500 

23,800 

4800 

4500 

n 

ll 

1 1 
i a 

1 

9 

ii 

t $ 

|i 1 


305^960 

367,310 

374560 

354560 

594900 

704400 

669,700 

771,800 

12 68 

1414 

14 24 

1L32 


Bureau of Agricoltuial Econonodos. Estimates based upon returns from nanning establishments. 

1 Tonnage in husk. 

Oth® states ii^ude Colorado, Idaho, Kentucky, Missouri, Montana, Oregon, South Dakota, Utah, 

Washington, and Wyoming. » -7 » —7 
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Bureau of AgrioultuKJ Economics. Compiled from National Oanners' Association data, 1919-1926; 
Bureau of Census, 1927-1929; beginning 193Q, EoodstufEs Division, Bureau of Foreign and Domestic Com¬ 
merce. 

1 Stated in cases of 24 No. 2 cans. 


Table 207. — Cranberries: Production and December 1 'prices by States, 1986-1931 


Price per barrd received by 
producers 



United States-, (743,600|496,000|661,0(X)|548,800j560^ 480|651,000 7.66 12L 28 14.51 13. lOj 10.16 6.99 

Bureau of Agricultural Economics. Production figures are estimates of the csrop-reportlng board. Prices 
are based upon returns from crop reporters. 

1 Preliminary. 

Table 208. — Cucurnbers, commercial crop: Acreage, production and price per 

bushel 1988-1931 


Production 


Seasonal farm price per 
bushel 


1928 1929 1930 1931 1928 1929 1930 1931 I 1928 | 1929 | 1930 | 1931 


1,000 1,000 1,000 1,000 ^ ^ ^ u 

Acres Acres Acres Acres \lmsh.^ bush.i bush.^ I Doto. Uott?. 

Formarket. 41,830 41,200 66,420 62,46d i466 4,698 *6* 186 >4,^*iS 

FOTpickles. 76,790 80,870117,690 86 ,SS 4,902 4^037 7,656 6,976 _ ^^M 

Total.118,620121,670174,110137,68d 9,368 8,636*13,842*1(^757 1.05 1.31 .81 .67 

Bureau of Agricultural Economics. Estimates based upon return from crop reporters and pickle manu¬ 
facturers. 

* SSu^*soS^uan^§es not tuJves^ on account of market conditions. Price refers to harvested 
portion of crop. 
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Table 209.— Figs: Production and value, California, 1922-19$! 


Year 


Figs, dried 

Figs, marketed fresh and 
canned 

Produc- 

Seasonal 

farm 

price 

Farm 

Produc- 

Seasonal 

farm 

price 

Farm 

tion 

value 

tion 

value 

Short tons 

Dollars 

UOOOdoUs, 

Short tons 

Dollars 

IfiOOdolls, 

11,000 

120.00 

1,320 

855 



9.600 

8.600 

90.00 




100.00 

850 

2,136 

104.00 

m 

9,600 

110.00 

1,066 

8,076 

100.00 

308 

11,350 

12,000 

95.00 

1,078 

6,100 

112.00 

671 

45.00 

540 

6,400 

100.00 

540 

11,600 

45.00 

518 

6,130 

87.00 

1 633 

17,000 

90.00 

1,530 

7,300 

100.00 

730 

21,000 

48.00 

1,008 

7,700 

90.00 

693 

17,000 

*37.00 

629 

6,300 

1 

*74.00 

466 


1922.. . 

1923.. . 

1924.. . 

1926.. . 
I928-. 

1927.. . 

1928.. . 

1929.. . 

1930.. . 
1931U 


Bureau of Agricultural Economios. 
1 PreUminary. 


i Seasonal average price to Dec. 1. 


Table 210 . — Grapes: Production, farm price, imports and exports. United 
States, 1922-1931 


Year 


1922. 

1923. 

1024. 

1925. 

1026.1 

1927. 

1928. 

1920. 

1030.____, 

1931 


Production j 

Total, 

United 

States 

California 

Other 

States 

S^iorttons 

1,981,171 

2,227,396 

1,777,722 

*2,202.086 

*2,438,413 

*2,606,238 

*2,671.076 

2,080,045 

*2,438,514 

*1,682,982 

SSiorttons 

1,706,000 

2,030,000 

1.636,000 

*2,050.000 

*2,129,000 

*2,406,000 

1*2,380,000 

1,827,000 

*2,181,000 

*1,287,000 

Short tons 
275,171 
197,395 
242,722 
162,085 
309,413 
199,238 
305,076 
253,045 
267,614 
295,982 


United 
States 
seasonal 
|fann price] 
per ton I 


United 
States 
value,basis 
seasonal 
&nn price 1 


Dollars 

48.09 

31.88 
4L79 
32.03 
26.66 
26.52 
19.75 

26.88 
18.97 
22.94 


Dollars 

96,271,620 

71,009,078 

74,297,480 

66,116,000 

64,604,000 

65,332,000 

49,740,000 

56,916,000 

44,040,000 

86,081,000 


Foreign trade, year beginning July * 


United 

States 

domestic 

exports 

United 

States 

imports 

Short tons 
7,011 
10,128 
10,151 
12,134 
16,396 
19,410 
27,819 
23,079 
24,900 

Short tonjs 
16,326 
10,015 
1.608 
1,415 
1,011 
1,736 
1,703 
2,687 
2,856 




United States 
net exports > 


Total 


iSIiort tons 
*9,316 
198 
8,666 
10,736 
14,414 
17,747 
26,165 
20,448 
22,108 


Percent¬ 
age of 
produc¬ 
tion 


Percent 


0 ) 


0.5 

.5 

.6 

.7 

1.0 

1.0 

.9 


m Agnvunurai jsiconomics. woouction figures are estimates of the cron-reDortinv board 

a; ssstfs 

onwitWt^ 

^ Oonunorw of the United States, June Issues, 1923-lBa: 

exports (domestic plus foreign) minus total imports. 

B T il*S**^ ejnels tot^ imports minus total exports (domestic plus foreign). 

« IjCSS coan 0.05 per cent. 
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Table 211.— Grapes: Car4ot shipments, by State of origin, 1920-1981 



Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from officials and local agents of common carriers throughout the county. Shipments as shown in car- 
lots include those by boat reduced to car-lot basis. 

1 Crop movement season extends from June 1 through December of a given year. 

* Preliminary. 

® Figures include shipments in succeeding crop year as follows: 1920, January, 1 car; 1921, January, 2 ears; 
1922, January 7 cars; 1923, January, 13 cars; 1924, January, 6; cars February, 2 cars; 1925, January, 21 cars; 
1926, January, 2 cars; February, 1 car; 1927. January, 7 cars; February, 2 cars; 1928, January, 81 cars; Febru¬ 
ary, 8 cars; March, 1 car; 1929, January', 6 cars; 1^, January, 30 cars; February, 1 ear. 


Table 212. — Grapes: Number of packages of California varieties sold, and weighted 
seasonal average price, auction sales in 11 markets,^ 1926-1931 



Bureau of Agricultural Economics. Compiled from daily reports of the fruit and vegetable marhet 
news service. Principal varieties only shown. 

1 Baltimore, Boston, Chicago, Cincinnati, Cleveland, Detroit, Minneapolis, New Yort, Philadelphia* 
Pittsburgh, and St. Louis, 
a Aug. 6 to Nov. 6. 

»Aug. 2 to Nov. 12. 

* July 19 to Nov. 30* 

« Aug. 6 to Nov. 9. 

« Aug. 4 to Nov. 8. 

1 July 22 to Dec. 18. 

81926,1927, and 1928 not available. 


















































Table 213.— Grapes: Estimated production and seasonol farm price hy States^ 19$6-1931 


714 
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Table 214. — Graves^ Concord: Average 1. c. L price to jobbers in 12’-quart basketsj 
specified marketsj by State of originj October j 1924^1981 



Bureau ol Agricultural Econoioios. Compiled from daily market reports from bureau representatives in 
tile various markets. 


Table 21b-*--Lettuce: Car-lot skipmeniSy by State of origin, 1920-19S1 



New York. 

New Jersey—- 
North Carolina- 
South Carolina. 

Florida. 

Idaho. 

Colorado_ 

Ariiona. 

Washington..., 

Califorx^. 

Other states.... 

Total_ 



Cars Cars Cars Cars 
3,240 3,107 3,817 3,698 
469 672 456 416 

445 622 718 714 

716 987 576 424 

2,910 2,899 2,926 2,490 
180 889 1,241 533 

234 812 1,436 1,036 

114 677 834 1,776 

635 812 1,082 673 

9,22310,32113,91617,040 


18,69722,312 27,793 29,461 


Cm Cars Cars 
3,821 3,019 3,496 
463 303 308 

537 540 447 

736 372 369 

2,190 707 950 

500 398 196 

3,096 2,795 2,848 
2,689 4,572 7,679 
820 904 1,151 


658 541 


Cars Cars Cars 
3,704 8,219 3,282 
169 27 18 

363 364 498 

310 169 278 

1,117 660 940 

! 76 154 177 

[2,109 1,610 997 

9,285 8,431 7,850 
! 1,747 2,230 1,770 
33,854 38,736 35,211 
286 218 152 


36,509 39,277 46,346 60,328 58,020 65,718 61,173 


Bureau of Agricultural Economics, Compfled from daily and monthly reports received by the bureau 
from officials and local agents of common carriers throughout the country. Shipments as shown In car lots 
Include those by boat reduced to car-lot basis, 

* Crop movement season begins in October of the previous year and extends through December of the 
i. 6., 1920 season begins in October, 1919, and extends through December, 1920. 
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Tablh 216 .—commercial crop: Acreage, production, and price per crate, 

by States, 19B8-1931 


Group and State 


Acreage 



Production 


Seasonal ihrm price per 
crate 

1928 

1929 

1930 

1981 

1928 

1929 

1930 

1931 

1928 

1929 ‘ 

1 

1930 1 

1931 

Early:* 

Arizona. 

Acres 

Acres 

Acres 

Acres 

1,000 

crates'^ 

1,000 

crates^ 

1,000 

crates^ 

1,000 

crates^ 

Dolls. 

Dolls} Dolls ^ 

Dolt*. 

12,700 

16,500 

14,000 

18,100 

1,664 

1,766 

1,260 

1,267 

aos 

L60. 

2.30 

1.20 

California (Imperial). 

22,000 

27,250 

38,100 

1,560 

41,000 

3,740 

4,006 

4,267 

8,649 

L62 

2.091 

1.74 

L56 

Florida--. 

1,840 

2,000 

2,450 

i 498 

635 

607 

646 

1.61 

LIS] 

1.92 

.78 

Lettuce. 

1,500 

1,500 

1,100 

1,600 

846 

405 

248 

371 

1.70 

1.29 

2.20 

.80 

Escarole—-. 

1 340 

500{ 

460 

850 

153 

230 

259 

276 

1.40 

1.00 

L65 

.76 

Teras. 

1,000 

800 

740 

300{ 

100 

160 

24 


1.02 

1.00 

1.00 

1.00 

Group total. 

37,540 

46,550 

54,400 

61,850 

1 6,002 

6,667 

6,058 

5,584 

1.43 

: L84 

1.87 

1.39 

Second early: 

Arizona. 

13,500 

11,000 

23,000 

16,000 

1418 

1727 

1,725 


1.88 

1 "" " 

2.85 

^ L46 

1.06 

California (other) _— 

24,500 

26,150 

31.570 

81,600 

3,479 

2,693 

3,062 

8,729 

L39 

L86 

' 2.02 

L42 

North Carolina. 

1,490 

1,160 

1,4001 

1,600 

1711 

m 

130 

201 

1.60 

L 65 

.98 

.60 

South Carolina. 

760 

600 

450j 

600 

112 

104 

50 

93 

2.11 

1.83 

2.16 

1.24 

Group total. 

1 40,210, 38,910 

56,420 

49,700 

6, mi 

4,660 

4,978 

5,303 

1.55 

2.22 

L80 

1.30 

Intermediate: 



■ "1 










Idaho__ 

50 

60 

70 

70 

5 

« 

14 

9 

1.6^ 

2.25 

1.40 

L25 

New Jersey. 

1,200 

1,000, 

950 

1,000 

270 

200 


250 

MSi 

}*sa 

1.86 

L20 

Oregon. I 

to! 

TO 

80 

80 

7 

6 

8 

6 

1.26! 

1.30 

1.06 

.80 

Virginia. 1 

300 

280 

200 

200 

60 

57 

28 

36 

1.46 

LOOJ 

2.00 

L76 

Washington. 

1,850 

2,500 

3,350 

3^000 

370 

525 

670 

600 

LOO 

1.27 

.76 

.77 

Group total_ 

8,450 

3,910 

4,650 

4,350 

712 

797 

862 

901 

1.31 

L42 

.99 

.93 

Late (Sec. 1): 










2.12 

L93 

2.36 

ralifomlft _ . - 

7.800 

8.800 
430 

9,630 

12,700 

7,440 

200 

12,800 

6,660 

200 

975 

1,194 

891 

1,651 

670 

1,536 

2.16 

Colorado _ _ 

8,100 

250 

1,012 

698 

1.07 

1.25 

.85 

L30 

New Mexico. 

30 

20 

16 

22 

1.35 

1.20 

1.05 

.90 

New York. 

4,460 

5,800 

5,450 

5,060 

1,004 

0 

1.740 1,495 


2.68 

1 1.13 L05 

1.45 

Pennsylvania. 

80 

80 

80 

80 

12| 11 

la 

1 2.70 

1 L20 L05 

1.50 

Group total_ 

21,570 

1 23,860 

25,870 

24,780 

1 8,030 

3,857 

^ 8,847 

8,175 

) 1.96 

7 1.46 1.35 

1.86 

Late (Sec. 2): 

California. 

19,120 

24,500 

29,760 

84,200 

1 3,174 

4*067 

3,540 

3,317 

^ 2.24 

: 1,74 L88 

L50 

idairo , - ^ 

280 

290 

340 

380 

41 

42 

54 

57 

' L67 

.75 1. OO 

1.10 

New Jersey. 

1,100 

700 

650 

1,000 

165 

150 

156 

IOC 

2.26 

2.20 L76 

L20 

nfAjrnn 

50 

50 

50 

250 

4 

5 

5 

38 

1.25 

>\ 1.SG 

n 

.95 

Washington_-. 

850 

850 

450 

450 

70 

72 

90 

9C 

1.26 

1.60 .96 

LOS 

Wyomiag. 

40 

40 

40 


a 

a 

a 


. 1.82 

L30 .90 


Group total. 

20,940 

25,930 

31,280 

36,280 

3,467 

4,335 

3,846 

3,602 

1 2.21 

1.74 L8f 

1 1.47 

Total an States. 

123,740 

jl39,160 

172,620 

176,960 

18,381 

20!,220|19,591 

118^565 

! 1.65 

1 L8S 

Jj L7} 

i L44 


Bureau of Agricultural Economics. Estimates based upon returns from crop reporters. 

1 Western crates 4 dozen heads. * Season begins in fall of the previous year. 


Table 217. — Olives: Production and value, California, 1922-1931 


Year 

Produc¬ 

tion 

Seasonal 

form 

price 

Farm 

value 

Year 

Produc¬ 

tion 

Seasonal 

farm 

price 

Farm 

value 

1922 _ _ 

Shorttons 

10,000 

17,000 

6,600 

14,000 

12,000 

Dollars 

125.00 

66.00 

92.00 

60.00 

80.00 


1927. 


Dollars 
80.00 
80.00 
75.00 
7a 00 
*5400 

2,000 

dollars 

1,720 

1,912 

1,676 

1,400 

884 

192 ^ 

1928. 

7924 

1929. 

1Q9^ 

1930. 

792 ^ 

19311. 




Bureau of Agriooltural Economics. 

1 Pr^iminary. * Seasonal average price to Dec. 1. 


100446°—32-46 
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Table 218.—0Zw6 oil {including inedible): International trade, average 1925-1929, 

annual 1927-1930 



PBINCIPAL BZPOBTlNa 
GOUNTBIES 

Spain. 

Italy. 

Tunis. 

Greece. 

Algeria. 

Turkey >. 

Syria and Lebanon. 

Morocco. 

Yugoslavia. 

Total. 

PRINCIPAL mPOBTINO 
COUNTRIES 

United States. 

Argentina *.. 

France. 

United Kingdom. 

Cuba. 

Chile.. 

Uruguay. 

Brazil. 

Norway. 

Macao (Portuguese China)J... 

Portugal. 

Palestine. 

Canada____ 

Switzerland. 

Egypt. 

Germany. 

Mexico. 

Eumania.. 

Australia«. 

Belgium. 

Peru. 

Bulgaria. 

Czechoslovakia. 

Sweden. 

Japan. 

Philippine Idands. 

Netherlands. 

New Zealand. 

Denmark. 

Total. 


1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 

pounds pounds pounds pounds pounds pounds pounds pov/nds pomds pounds 


2122,252^ 0 263,197 

1,769 76,623 1,221 29,607 


0113,261 
3,500 79,298 


1,468 66,77q 486 30.880 2,486 95,803 11109,301 

>123 20,389 _ 20,216 82 31,709. 18,614 


0235^678 0 

313169,208128» 662 
11109,301 161 


116 13,190 
^198 23,846 
339 8,6^ 
282 142 

861 1,289 


86 48,096 
193 ^034 
312 904 

306 10,376 


38 28,605 
42 33,928 
295 6,618 
186 6,802 


162 64,162 
620 10,462 
180 6,397 
417 3 

400 322 


1,077 861 1,289 569 1,120 1,319 2,230 400 322 642 

370,^2 5,147 323,026 8,162 409,618 7,966397,163 2,003 694,027131,200 


0135,847 
0 96,334 
13,968 40,146 
324 19,100 
0 16,664 
0 14,103 
0 13,410 
0 12,808 
0 7,098 
‘2.331 ‘6,813 
6,722 6,069 
710 6,726 
0 4,044 
2 3.443 
32 2,666 
63 2,631 
0 2,230 


0124,152 
0 77,066 
17,161 27,467 
392 18,980 
0 12,919 
0^12,231 
0 10,326 
0 9,661 
0 7,006 
1,859 6,280 
3,409 23,722 
2,140 4,421 


0131,214 
0116,417 
17,608 40,286 
273 20,727 
0 18,927 
0 26,679 
0 16,677 
0 20,005 
0 7,163 
837 6,395. 
13,641 362 

479 7,836 
0 5,132 
0 3,734 
36 2,195 
66 2,919 
0 2,508 


0 163,005 0'162,860 

0112,309 0130,716 

14,347 49,186 27,669 78,442 
338 20,641 269 21,179 


0 16,831 
0 7,796 
0 13,790 
0 9,814 
0 10,463 


0 21,644 
0 6,739 
0 18,753 
0 18,399 
0 6,883 


0 1,227 0 1,031 0 698 0 483 . 607 

24 958 62 911 6 1,119 1 1,071 2 1,207 

4 454 6 312 4 462 2 601 3 810 

0 330 0 309 0 » 322 0 «349 0. 

0 312 0 328 0 271 0 346 0 292 

7 181 17 160 4 209 3 186 16 280 

0 173 0 141 0 273 0 166 0 312 

_6 m _4 209 7 116 6 194 *6 >341 

28,208|398,608 26,148 364,967 32,794 437,256 18,515 429,446 37, 220,626,260 


3,331 2,246 ' 
361 7,666 
0 4,732 
0 3,701 
26 2,946 
87 2,600 
0 >2,304 

2 1,480 
0 1,996 
11 1,127 

0 1,628 
0 483. 

1 1,071 

2 601 

0 >349 

0 346 

3 186 

0 166 

6 194 


>8,020 >26,510 
1,147 2,148 
0 6,487 
0 4,847 
24 3,907 
60 3,393 
0 3,827 
0 1,640 
2 2,630 
23 1,659 


Bureau of Agricultural Economics, Official sources except where otherwise noted. Conversions made 
on the basis of 7.6 pounds to the gallon. 


1 Preliminary. 


* 2-year average. 

> International Yearbook of Agricultural Statistics. 
‘ 4-year average. 
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Table 219. — Onions, commercial crop: Acreage, production, and price per hushd, 

by States, 1988-1931 


Seasonal farm price to 
Dec. per bnahd. 



Bnreaa of Agrioaltnral Eoonomlos. Estlmstes based upon retains from crop reporters. 

1 Boshels containing appnndmatdy 67 poonds. 

s Includes some quantities not barvested on aeeoont of naarket conditions. Price refers to harvested 
portion of crop. 

Table 220 .— Onions: United States imports, by countries, annual, 1980-81 to 

1930-31 



2 918 

0 214 


Bureau of Agricultural Economics. Compiled from official records of the Bureau of Foreign and 
Bonestio Commerce. 

1 Less than 600 bushels. 
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Tabub 221.— Onions; Car-lot shipments, hy State of origin, 19S0-S1 to 1930-31 


Massachnsetts.. 


TTnHftn5>_ 

.Illinois.-. 


Minnesota... 
Iowa_ 


Kentucky. 


Idaho_ 

Colorado- 
XTtah. 


Other States_ 


1920-21 

1921-22jl922-23 

1928-24 

1924-25[l925-261926-27 

1927-28 

1928-20 

1929-30 

1930-31« 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Care 

Cars 

3,914 

2,244 

1,912 

2,454 

2,481 

2.856 

3,586 


1,410 

1,854 

1,474 

3,384 

2,890 

2 ; 812 

5,505 

5,335 

6,109 

3,720 

4,102 

1,807 


4,226 

371 

429 

479 

335 

403 

235 

253 

295 

833 

239 

103 

3,239 

1,749 

4,493 

2,714 

4,402 

1,866 

2,2a7 


1,774 

2,988 

2,203 

4il24 

L972 

4,684 

4,610 

3,735 

4,158 

4,498 

6,000 


5,195 

C,S70 

409 

251 

487 

378 

241 

291 

158 

142 

180 

142 

193 

939 

417 

1,867 

1,222 

1,623 

1,402 

2,171 

2,653 

2,664 

2,964 


409 

90 

330 

273 

212 

361 

270 

279 

294 

241 

219 

^7 

169 

500 

189 

487 

674 

684 

1,289 

1,077 

1,448 

1,141 

830 

416 

927 

882 

1,176 

1,366 




1,402 

1,762 

139 

280 

371 

274 

345 

138 

178 

131 

178 

234 

100 

804 

382 

258 

263 

266 

152 

134 

145 

69 

59 

12 

4,057 

4.209 

4,630 

3,027 

3,918 

3,941 

5,316 


7,081 

7,232 

6.312 

28 

50 

161 

256 

322 

876 

531 

891 

1,152 

731 

077 

150 

447 

651 

928 

1,004 

1,809 

1,768 

1,400 

2.244 

4,042 

^124 

9 

54 

170 

177 

216 

599 

602 

654 

1,029 

950 

651 

810 

702 

765 

1,128 

1,016 

1,000 

1,200 


1,163 

1,417 

1,464 

27 

343 

263 

392 

558 

681 

678 

671 

663 

660 

730 

4,802 

3,542 

8,631 

4,145 

2,671 

3,603 

3,013 

8,763 

4,492 

4,144 

4^062 

340 

254 

369 

330 

235 

540 

536 

499 

851 

264 

147 

29,472 

20,890 

29,7G0 

29,480 

30,796 

31,646 

33,062 

35,192 

33,328 

40,281 

40,067 


Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from officials and local agents of common carriers throughout the count^^. Shipments as shown in car- 
lots include those by boat reduced to car-lot basis. 

1 Crop movement season extends from Mar. 1 of one year through June of the following year, 
a Preliminary. 

Table 222.— Peaches: Total production, average price per bushel, and foreign trade 
of the United States, 191S-19B1 


Domestic exports, year beginning July 


Total in 
terms of 
fresh 



Bmeau of Agricultural Economics. Production figures are estimates of t he crop-reportnig board; italio 
figures ^ emsus returns. Prices based upon returns from crop reporters. Estimates of production for 
1929 and 1930 revised on basis of 1930 Census. Earlier years not so revisit. 

tDried peaces converted to terms of fresh on the basis that dried peaches eoual 19 per cent of fresh. 
uannM p^ches converted to terms of fresh on the basis that ^ pounds of fresh eoual 1 dozen of 1 
poimd each; 48 pounds fresh equals 1 bushel. In practice* 1 bushel of fresh fruit is figured as the eouiva- 
lent of 2 dozen cans of 1 pound each. 

•Compiled from Commerce and Navigation of the TTnited States, 1918-1917; Foreign Commerce and 


——,, 1919-1926^ January and Juno issues, 1927-1931. 

W Aug. 15 pdee in south: 1926.mi. 

Cann^ peaches were reported in value only prior to July 1,1922. 

" jpor^priorto Jan. 1,1922; figures for 1921 represent exports Jan. 1 ,192^ to June 30,1922. 
«harvested as follows: 1926, 1,462,000 bushels In cfeorgia andnorthem States; 1927, 
^ C^pmia; 1928, 2,917,000 bushels in CaJIfomiaand l,0(A00O bushels In Georgia; 1980, 
lO^^SjpOO bushels in California; 193L 8,063,000 bushels in California. Values are based on the quantity 
“ct^yhsrvested plus a quantity of fruit that was sold but left on trees in 1930 and 1931. ^ ^ 
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Table 228 .— Peaches; Production and seasoned form price, ly States, 19SS-1931 



Bureau of Agricultural Economics. Production figures are estimates of the crop-reporting board. 
Prices are based upon returns from crop reporters. Estimates of production for 1929 and 1930 revised on 
basis of 1930 Census. Earlier years not so revised. 

1 In 1925, Sept. 16 price in North, Aug. 15 price in South; 1926-1931, approximate average price for 
the season as reported Deo. 1. 

> Preliminary. 

* Crop failure. 

* Indudes Omit not harvested as follows: 1926, 1,462.000 bushels in Georgia and Northern States; 1927, 
2,708,000 bushels in California; 1928, 2,917,000 bushels in Callfomia and 1,000,000 bushels in Georgia; 1930, 
10,638.000 bushels in California; 1931, 8,063,000 bushels in California. Values are based on the quantity 
actuwy harvested plus a quantity of fruit that was sold but left on trees in 1930 and 1931. 
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Table 224 .— Peaches: Car-lot shipments, by State of origin, 1928-19S1 and total 
United States shipmerds, 19B1-19S1 ^ 


19312 

Total May June July Aug. Sept, Oct, 



9,780 2L072 


TOTAL, ALL STATES 



1921- 

1922- 

1923- 

1924- 

1925- 
1920- 

1927- 

1928- 

1929- 

1930- 
19312. 


Cars 

1,325 

095 

1 

28 

328 

52 

267 

12 

106 

18 

47 


Cars Cars 
4,005 9,544 

3,189 7,508 

2,384 10,903 
1,873 14,003 
4,951 17,932 
2,209 21,793 
5,638 12,675 
1,755 23,122 
2,374 10,429 
2,515 12,956 
2,041 15,691 




Bureau of Agricultural Economies. Compiled from daily and monthly reports received by the bureau 
from omdals and local agents of common carriers throughout the coont^. Shipments as shown in car 
lots include those by boat reduced to car-lot basis. Shipments by truck not included in this table. See 
1927 Yearbook, p. 855, for data for earlier years. 

s sesson extsuds from May 1 through October of a given year. 

> No shipmenis in 1930 because of frost killing. 

^ Includes 1 car in November. 

< Inclades 5 cars in November, 
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Table 225 . Pears: Total 'production^ foreign trade of the United Staies, and 
average price per bushel, 191S-1931 



Bureau of Agricoltursd Economics. Prodaction figures are estimates of the crop-reporting board: Italic 
figures are census returns. Prices ore based upon returns firom crop reporters. Estimates of production for 
1929 and 1980 revised on basis of 1980 Census. Sarli^ years not so revised. 

1 Canned pears converted to terms of fresh on the basis that 1 pound canned fruit is equivalent to 2 pounds 
fresh; dried pears converted to terms of fre^ on the basis that dried pears equal 25 per cent of fresh; 48 
pounds fresh equals 1 bushdL No imports of pears reported. 

s From 1918 TO 1925, Nov. 16 price; 1926 to 1981, approrimate average price for the season as reported 
Oec. 1. 

s Exports were reported In value only, prior to July 1,1922. 

* January-June, 1929. Not previous reported. 

^ Includes some quantities not harvested on account of market conditions (1,292,000 bushels in 1930 and 
458,000 in 1931). Prices and vtdue axe computed on harvested crop. 

« Preliminary. 


Table 226 . — Pears: Carrot shipmerds, hy State of origin, 19S1-9B to 19$0~S1 


Crop-movement season i 


1921-22 1922-23 1923-24 1924-26 1926-26 1926-27 1927-28 1928-29 1929^ 1930-31 * 



Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from officials and local agents of common carriers throughout the counl^. Shipments as shown In car 
lots include those by boat redu(^ to car-lot basis. 

1 Crop movement season extends from June of one year through May of the following year. 

* Preliminary. 

* Includes 1 oar in May, 1930, and 20 cars in June, 1031. 






















































































































724 YEARBOOE OP AGRICULTURE, 1932 

Table 227, — Pears: Production and seasonal farm pnc 6 , by States^ 19Si5-~19Sl 



orPhaaftH ftgUTes 816 estimates of the crop-reporting board. Prices 

Estlmateof produoHonfor IflfflaSd 1930 revised on basis ot 

1926-1931, approximate average price for the season as reported Deo. 1. 

^ liarvested on account of market conditions (1,292,000 bushels in 1930 and 

468,000 in 193U Prices and value computed on harvested crop. uuauoia m i»ou »uu 
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TabIiB 228. —PeaSi green, commercial crop: Acreage, production, and price per bushel 
or per 1,000 pounds 1928-1931 


Utilization and 
State 


Acreage 

Production 

Seasonal farm price 

1928 

1929 

1930 

1931 

1928 

1920 

1930 

1931 

1928 

1929 

1930 

1931 






UOQO 

1,000 

1,000 

1,000 






Acres 

Acres 

Acres 

Acres 

bvshA 

bush.^ 

bushA 

biishA 

DoUs. 

Dolls. 

Dolls. 

Dolls. 

For market. 

60,300 

68,020 

83,980 

86,550 

5,095 

5,681 

7,006 

6,317 

1.71 

1.69 

1.42 

1.42 

For manufacture * - 





1,000 

1,000 

ks. 

1,000 

ks. 

1,000 

lbs. 

Cts. 

Cts. 

Os. 

Cts. 

Maine. 

1,100 

1,150 

1,330 

1,470 

1,980 

1,840 

2,992 

2,102 

3.5 

is 

3.5 

2.8 

New York. 

32,200 

32,800 

34^440 

31,900 

48,815 

39,360 

75,768 

41,161 

3.0 

3.0 

3.1 

2.7 

New Jersey__._ 

350 

400 

600 

500 

770 

800 

300 

715 

4.0 

3.5 

3.5 

3.0 

Pennsylvania-- 

1,680 

1,730 

2,010 

1,920 

3,063 

4,325 

1,809 

2,918 

3.0 

3.0 

3.0 

2.7 

Ohio. 

4,020 

5,030 

5,410 

5,800 

6,030 

7,545 

4,598 

8,932 

2.7 

2.4 

2.2 

2.1 

Indiana.— 

5,290 

5,500 

6,270 

5,950 

9,797 

9,350 

13,857 

16,827 

2.0 

2.6 

2.6 

2.5 

Tllinoifl _ 

8,740 

11,010 

12,660 

13,100 

15,356 

18,056 

27,852 

21,877 

2.0 

2,6 

3.0 

2.9 

Michigan. 

8,500 

10,900 

11,660 

10,20(^ 

13,294 

13,625 

22,037 

10; 812 

2.0 

2.4 

2.6 

2.5 

Wisconsin-. 

101,000 

111,000 

127,000 

9^000 

203,616 

205,350 

229,870 

107,800 

3.0 

3.0 

2.9 

2.7 

Minnesota. 

7,920 

12,670 

17,900 

16,500 

16,347 

21,184 

30,967 

15,620 

2.0 

2L7 

2.7 

2.7 

Delaware. 

2,060 

3,040 

3,200 

2,620 

3,529 

6,536 

1,056 

4,796 

3.0 

3.0 

3.0 

ao 

Maryland. 

10,500 

12,400 

r 13,000 

13,860 

20,475 

27,900; 

6^500 

22; 730 

3.0 

3.0 

3.0 

as 

Montana. 

3,500 

3,900 

3,500 

2,400 

7,560 

7,254 

8,190 

6,000 

2.6 

2.5 

2.3 

2.0 

Colorado. 

3,000 

3,400 

3,700 

8,500 

5,700 

6,038 

6,734| 

5,180 

2.6 

2.2 

2.3 

2.3 

Utah. 

10,150 

11,670 

13,070 

7,200 

26,035 

26,316 

35,942 

14,688 

3.0 

2.8 

2.8 

2.7 

Washington ®-- 


1,940 

2,100 

2,000 


4,268 

5,250 

2,400 


3.0 

3.0 

2 6 

Callforma. 

1,100 

880 

950 

1,000 

2,420 

799 

2,508 

2,200 

2.8 

3.0 

3.0 

ao 

Other States <— 

4,850 

3,500 

5,100 

4,590 

8,594 

6,sio! 

7,737 

8,870i 

3.0 

3.0 

3.0 

a9 

Total for 













manufacture 

205,960 

2321,020 

263,900 

222,510 

393,381 

407,056 

483,967 

293,617 

2.8 

2.9 

2.9 

2.7 


Bnrean of Agricultural Economics. Estimates basod upon returns from crop reporters and canning 
establishments. 


2 Bushels containing ai. 

< Reported on shelled basis. 


[y 32 pounds, unshelled. 


> Reported on shelled basis. 

> Included in other States prior to 1929. 

< Other States include Idaho, Iowa, Kansas, Tennessee, Virginia, and Wyoming. 

Table 229. — Peas, green: Car’-lot shipments by State of origin, 1925-1931 


Crop movement season i 


tsi&w 

1925 

1926 1 

1927 

1928 : 

1929 

1930 

19313 

■NTAwVftrk „ 

Cars 

885 

Cars 1 
1,110 1 
27 ! 

Cars • 
975 

Cars 

837 

Cars 
731 i 

Cars 

892 

Cars 

431 

Naw .TArsAy _ 

20 

40 

38 

28 

1 

13 

Maryland! -_-_ 

48 

55 

54 

68 

52 

2 

14 

Virgfnifl. 

303 

288 

250 

281 

222 

129 

232 

North Carolina_-_ 

491 

596 

570 

685 

368 

482 

554 

South Carolina_-_ 

104 

167 

207 

.247 

244 

265 

249 

Mississippi -_-_ 

149 

233 

243 

250 

199 

234 

285 

Idaho.—_ 

13 

40 

101 

176 

238 

407 

415 

Colorado_-_- 

35 

58 

149 

348 

459 

463 

556 

Washington_-_ 

43 

64 

111 

152 

334 

791 

539 

California __ 

223 

859 

1,328 

109 

1,529 

2,177 

aooo 

a 628 

Other States *------_-_ 

42 

125 

77 

108 

134 

251 








Total 

2,356 

a 622 

4,146 

4,688 

5,160 

6,800 

7,167 



Bureau of Agricultural Economics. Compiled ftrom daily and monthly reports received by the bureau 
from officials and lo^ agents of common carriers throughout the country. Shipments as shown in oar 
lots include those by boat reduced to oar-lot basis. 

1 Crop movement season is for calendar year except for Imperial Valley, California; Florida; and Texas 
which begins in October of the preoeding year. 

* Preliminary. 

* Figures for certain States include shipments in preceding y^r as follows: California, 1926, 4 cars In 
October, 220 in November, and 94 in December; 1927,1 car in October, 223 in November, and 38 in Decem¬ 
ber; 1928, 202 cars in November and 92 in December; 1929, 250 cars in November and 148 in December, 
1930,4 cars in October, 188 in November, and 243 in December; 1931,22 ears in October, 737 in Novemte; 
and 170 in December. Florida, 1927, 2 cars in December; 1928, 6 cars in November and 4 in Decern to; 
1929,1 car in December; 1931,1 car in December. Texas, 1927,1 car in December; 1928,1 cor in November. 
















































Bureau of Agrloultural Econozulcs. Compiled from National Canners’ Association, 1918-1926; Bureau 
of Census, 1927-1929; beginning 1980, Foodstuffs Division, Bureau of Foreign and Domestic Commerce. 

1 Stated in cases of 21 No. 2 cans. > Previous to 1923, included in Other States.** 

»Includes Delaware. * Included in “ Other States.*’ 


Table 231. —Pecan trees: Number in specified States, by age groups, 19B9 ^ 


Improved varieties ^ 


State 

Planted in 
1929 

lto4 

years 

5 to 9 
years 

10 to 14 
years 

15 to 19 
years 

20 to 24 
years 

North Carolina. 

South Carolina. 

Georgia.... 

Florida-. 

Alabama.. 

Arkansas. 

MlsslssippL —.-. 

TjOnfsiATin. 

ntlahnTnft _ _ _ _ 


131,100 
167,000 
1,014,000 
156,000 
250,000 
143,800 
205,700 
87,360 
366,000 
386, 000 

47,400 

64,000 

919,000 

176,000 

232,000 

31,700 

142,300 

46,307 

30,000 

67,300 

83,600 
44^000 
697,000 
119,000 
143,000 
20; 800 
131,300 
33,743 
6,000 
28,400 

30,700 

30,000 

482,000 

60,000 

188,000 

14,600 

80,000 

56,518 

7,300 

13,000 

130,000 

76,000 

18,000 

3,500 

24,300 

32,899 

Texas. 

Total, 11 States. 

101,000 

10,000 

428,780 

2,895,950 


1,256,743 

1,042,718 

313,999 

State 

Improved varieties > 

Seedlings > 

25 to 29 
years 

30 years 
and over 

Total 

Nonbear- 

ingage 

Bearing 

age 

Total 

Missouri.. 




178,000 

10,000 

2,000 

20,000 

16,000 

6,000 

150,000 

117,800 

177,000 

600,000 

1,540,000 

267,000 

31,000 

23,000 

70,000 

50,000 

42,000 

400,000 

241,000 

354,000 

1,800,000 

4,460,000 

445,000 
41,000 
25,000 
90; 000 
65,000 
47,000 
550,000 
358,800 
531,000 
2,400,000 
6,000,000 

North Carolina. 

South CarolinB.. 

Georgia... 

Florida—. 

Alabama... 

Arkansas—.. 

Mississippi-.. 

Louisiana __ __ __ 

Oklahoma 

6,100 
10,000 
51,000 
25,000 
9,000 
3,400 
11,100 
8,717 

600 

7,000 

13,000 

3,000 

4^000 

2^900 

16,600 

6,186 

279,000 

335,000 

3,415,000 

625,000 

893,000 

251,000 

633,700 

281,000 

500,000 

660,000 

Texas.... 

Totfd, 11 States.. 

000 

3,000 

126,217 

55,286 

7,872,700 

2; 814,800 

7,738,000 

10; 552,800 


Bureau of Agricultural Economics. 


1 Estimate based upon age distribution shown by 1929 survey supplemented by number of trees of bear- 
J^^^govedtr^Sef^^tl^b^ebeengrafted, budded, or top worked withsclonsor buds of improved 
> Seedling trees are those grown from the seed, innliiding native wild trees. 
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Table 232. Pecans: Estimated production and December 1 ryrice. bv States, 

im-mi 


Production 



ESTIMATED PRICE PER POUND DECEMBER 1 



Table 233. — Plums and prunes: Production and seasonal farm pricsy by States, 

1926-19S1 



Bureau of Agricultural Economics. 


1 Preliminary. 

3 Seasonal average to Dec. 1. 

’ Includes some fruit not harvested on account of market conditions (but not Included in computing 
value) as follows: Plums and fresh prunes, California, IfiSl, 6,000 tons; prunes, dried, California, 1930, 
13,000 tons, Oregon, 1930,8,000 tons. 
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Table 234. — Potatoes; Acreoje, production, value, exports, etc., United States, 

1909-19S1 



Bureau of Agricultural Economics. Acrea^, yi^d, and production figures are estimates of the crop ro** 
porting board, revised, 1919 to 1928. See introductory text; itaJio figures are census returns. Prices received 
by prc^uoBis are based upon returns from crop reporters. See 1927 Yearbook, p. 881, for data for earlier years. 

1 Compiled from Producers Price Current. Prices 1909-1919 are averages of the high and low weekly 
quotations of Ne w York potatoes, OctobeivJune, converted from dollars per 180 pounds to cents per bushel; 
beginning 1920, season Soptember-Hay. 

a Combed from Commerce and Navigation of the United States, 1909-1917; Foreign Commerce and 
Navigation of the United States, 1918; Monthly Summary of Foreign Commerce of the United States, 
June issues, 1919-1926, January and June issues, 1927-1930 and official records of the Bureau of Foreign 
and Uoxne^c Commerce. 

sThe difierence between total exports (domostio exports plus reexports) and total imports; -|- indicates 
net exports and — indicates not imports. 

^ For some of the early and midse^n States prices represent approximate seasonal average. 

«Preliminary. 


Table 236. — Potatoes: CarAot shipments. United States, by months, 1921-1931 



Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from ofOidals and local agents of common carriers throughout the country. Shipments as shown in car 
lots include those by boat reduced to car^lot basis, 400 to 700 bushels to a carload. 

1 Preliminary. 
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Table 236.— Potatoes: Acreage and production, hy States, average IQBi-lQSS, 

annual 1928-19S1 


State and division 

Acreage 

Production 

Aver¬ 

age 

1924- 

1928 

1928 

1929 

1930 

19311 

Aver¬ 

age 

1924- 

1928 

1928 

1929 

1930 

10311 


UOOO 

1,000 

1,000 

1,000 








acres 

acres 

acres 

acres 

acres 

bush. 

bush. 

bush. 

bush. 

bush. 

Maine. 

148 

179 

171 

181 

196 

37,684 

39,380 

49.982 



New Hampshire_ 

10 

10 

8 

9 

9 

1,278 


mmi 

1,665 

1,486 

Vermont. 

19 

17 

15 

15 

17 

2,254 


1,875 

2,475 

2,550 

Massachusetts. 

14 

14 

11 

11 

13 


1,260 

1,155 


1.625 

Rhode Island. 

2 

2 

2 

2 

2 

244 


254 



Connecticut. 

14 

12 

11 

11 

12 

1,554 


1,287 

1,925 


New York. 

245 

232 

213 

198 


28,363 

27,608 

21.513 

23,364 

28,684 

New Jersey. 

53 

47 

38 

87 

41 

7,475 

7,7fiS 


7,511 

7,831 

Pennsylvania. 

200 

210 

195 

189 

191 

22,872 



17,956 

26,549 

North Atlantic- 

704 

723 

664 

653 

683 






Ohio. 

108 

119 

105 

105 

110 

10,285 

11,424 


9,240 

11,220 

Indiana. 

49 

55 

50 

51 

58 

4,536 

5,776 


4,539 

4,930 

Elinols. 

53 

53 

47 

50 

55 

4,765 


3,948 

3,900 

4,675 

Michigan. 

243 

271 

225 

227 


26,510 

31,436 

16,975 

14,301 

23,750 

Wisconsin. 

240 

273 

215 

289 

268 

26,308 

30,576 


18,164 

24,924 

Minnesota. 

321 

379 

830 

314 

361 

33,855 

41,811 

26.740 

22,608 

28,880 

Iowa. 

78 

81 

77 

70 

81 

7,588 

10,368 


4,900 

4,465 

Missouri. 

54 

59 

50 

48 

49 

4,776 

7,139 

3,950 

4,848 

8,675 

North Dakota. 

96 

123 

121 

97 

114 

8,422 

12,177 

6,776 

6,305 

8,436 

South Dakota. 

52 

60 

56 

58 

54 

4,594 




2,160 

Nebraska,. 

95 

119 

101 


131 

7,969 


9,393 

9,595 

6,812 

Kansas. 

48 

50 

44 

42 

46 

4,931 


Bggi 

4,788 

3.634 

North Central_ 

1,436 

1,642 

1,421 

1,402 

1,577 

144,538 


116^562 

106,842 

127,651 

Delaware,.... 

6 

5 

4 

4 

5 

471 

470 

344 



Maryland _ 

35 

36 

30 

30 

32 

3,664 

4,320 

3,390 

MMUM 


Virgmia. 

115 

121 

103 

117 

118 

15,357 

18,876 

15,244 

13.C89 


West Virginia. 

36 

38 

36 

38 

40 

3,540 

4,560 

3,780 



North Carolina. 

. 61 

83 

62 

76 

79 

6,136 

9,379 

“'IS 

7,220 

8,632 

South Carolina. 

26 

29 

20 

21 

25 

3,019 

z,m 

2,600 

2,835 


Georgia. 

12 

14 

13 

15 

18 

761 

924 

884 


i 1,224 

Florida. 

27 

32 

23 

82 

28 



2^.714 



South Atlantic— 

318 

858 

291 

833 

845 

36,004 

45,980 

35,094 

32,483 

38*206 

Kentucky.. 

48 

56 

49" 

44 

55 

4,442 

6,440 

4,655 

2,772 

8,060 

Tennessee. 

38 

43 

39 

41 

57 

2,897 

8,784 



3,021 

Alabama. 

26 

81 

22 

28 

39 

1,925 


1,694 


3,606 

Mississippi. 

9 

10 

9 

9 

14 

603 

790 


594 

1,134 

Arkansas. 

SO 

36 

29 

31 

43 


2,844 

2,494 

2,697 

3,784 

Louisiana_ _ 

32 

38 

29 

34 

48 


2,546 



8,936 

Oklahoma. 

39 

52 

39 

88 

45 

2,875 

3,744 



3,240 

Texas. 

86 

48 

42 

57 

67 

2,379 

KSijgi] 

2,982 

4,788 

4,891 

South Central_ 

257 

314 

258 

282 

36S 


25,576 

20,264 

21,296 

27,632 

Montana. 

22 

23 

21 

18 

m 

2,343 

2,645 


1,764 

1,805 

Idaho. 

84 

104 

82 

98 


16,503 

19,136 



24,200 

Wyoming 

15 

22 

20 

23 


1,686 

2,310 

1,840 

mtm 

3,360 

Colorado. 

85 

114 

90 

92 

101 

13,511 

17,670 

14,670 

17,480 

9,696 

New Mexico. 

3 

4 

4 

5 

5 

190 

280 

320 

350 

385 

Arizona. 

3 

3 

2 

3 

8 

219 

222 

170 

255 

255 

Utah. 

13 

14 

11 

12 

15 

1,832 

2,016 




Nevada__ 

5 

5 

4 

3 

3 

684 

700 


510 


Washington,. 

53 

54 

44 

48 

44 

9,144 

9,180 

7.260 



OrftgoTi _ _ _ 

37 

41 

83 

83 

42 

4,108 

5,043 

^366 

6.116 


California __ 

46 

58 

83 

33 

35 

8,056 

8,480 

6>766 


6,825 

Western. 

366 

437 

844 

368 

409 

58,275 

67,682 

54*271 

70^194 

60,955 

United States. 

8,081 

3,474 

2,978 

3,088 

3,382 

361,115 

426,776 

329,134 

333,210 

376,248 


Bureau of Agricaltural Eoonoznios. Estimates of llie crop-reporting board. Revised, 1919 to 1928. Soe 
introductory text. 


ipreliminary. 











































































































YEARBOOK OF AGRICULTURE, 1932 


Table 237. — Potatoes: Yield per acre and estimated price per bushel December 
by Statesf averages, and annual 1926-1931 



Agrici^u^ Economics, Yidd flraes are estimates of the crop-reporting board, revised, 
1910 to 1W8. See introductory text. Prices areoased upon returns from crop reporters. 

1 Prices shown for years 1926-1931 in early and mid-season States marked represent approximate 
average. 
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Table 238.— Potatoes: Acreagey yield per acrcy and production in specified conn- 
tnesy average 1926-26 to 1929-SOy annual 19SQ-S1 and 1931-S2 


Country 


Acreage 


Aver- 
age , 
1925-26 

, , 

1929-30 


1939-31 


1931-321 


Aver¬ 
age , 
11925-26| 
to 

11929-301 


Yield per acre 


1930-31 


1931-321 


Production 


Average 

1925-26 

to 

1929-30 


1930-31 


1931-321 


NORTHERN HEMISPHERE 

North America: 

Canada.. 

United States.. 


UOOO 

acies 

552 

3,297 


1,000 

acrei 

5711 


1,000 

acres 

5S4{ 

3,382 


Bush- 

els 

135.11 

113.6 


Bush¬ 

els 

140.81 
109.7 


Bvsh- 

els 

149.31 

111.3 


1,000 
bushels 
74,6791 
374,520 


1,000 
bushels 
SO, 4021 
333,21(M 


1,000 
bushels 
87,175 • 
376,218 


Total.. 


3,849 


3,609 


8,968 


116.7 


114.6 


116.8 449,099 


413,612 


463,423 


Europe: 

United Kingdom. 
Irish Free State. - 

Norway. 

Sweden. 

Denmark-. 

Netherlands. 

Belgium. 

Prance.. 

Spain. 

Italy. 

Switzerland. 

Germany.. 

Austria. 

Czechoslovakia... 

Hungary—. 

Yugoslavia. 

Rumania. 

Poland. 

Lithuania. 

Latvia.. 

Estonia. 

Finland. 

Russia............ 


800 

369 

120 

366 

173 

433 

408 

%12 
868 
116 
^945 
453 
1,788 
662 
560 
644 
6,125 
347 
200 
166 
in 

13,476 


684 

847 

117 

336 

167 

897 

402 

3,499 

915 

863 

120 


709 

346 

116 

327 

156 

401 

402 
8,616 


248.1 

238.1 
263.3 
178.21 
209.5 


466 

1,639 

673 

599 

632 


871 

113 

6,979 

479 

1,779 

710 


168 

175 

14,378 


6,715 

409 

247 

187 

174 

14,838 


m4 

145.4 
172.0 

83.9 

224.7 

201.7 

183.7 
17a 4 

110.8 

74,4 

117.8 

15a7 

165.1 

142.4 

168.1 
16a 9 
119.0 


24a4 

251.5 

240.5 

196.8 
2ia6 
281.3 

270.8 
141.0 

18 a 8 

83.2 
i8a7 

249.7 
209.2 

200.7 

100.6 

90.2 

113.8 
172.0 
17^2 
17^6 

isas 

164.9 
131.0 


261.6 

167.8 

212.0 

235.7 

252.7 

ioa4 


6a 2 

249.21 

230.9 

1SL3 

177.7 

7a2 


198,601 
87,856 
31,692 
63,3971 
36,243 
121,349 
124,685 
524,505 
2 139,671 
72,837 


127.8 
17a 9 
18a 7 

163.6 

173.6 
153.0 


Total European coun¬ 
tries reporting area 
and production all 

years.. 

Estimated Europ^n 
total, excluding Bus- 


Total Northern Hemi¬ 
sphere countries re¬ 
porting area and pro¬ 
duction all years-. 

Estimated Northern 
Hemisphere total, ex¬ 
cluding Russia and 
China. 


26,200 

27,882 

30,900 


23,820 

26,500 

27,429 

31,100 


2^247 

27,000 

28,218 

31,800 


172.1 


me 


isae 


4,051,000 

4,533,000 


164.3 


180.6 


176.8 


SOUTHERN HBM1.SFHEBE 


ChUe. 

Argentlna- 

Austraiia.. 


297 

140 


111 


101 


Estimated Southern 
Hemisphere total_| 

Estimated world total, 
e.xcludi 
China- 


1,600 

2.200' 

32,600 

33,300^ 


145.8 

97.7 

95.1 


148.1 


166,486 
87,265 
28,144| 
6e,iia 
36,1^ 
111,691 
108,848 
493,426 
154,438 
71.794 
21,679 
1,780,696 
97.483 


3a 344 
51,440 
33,069 
94,496 
101,680 
592,194 
124,162 


, 28,164 

1611,797 
86,865 


67,661 

54,031 

71,941 


69,404 

40.568 

31,714 

28,857 

11,883,096 


54,074 


I, 400,991 

83,216 
310,025 
72^221 
41,649 
76,866 

972,1521,186,45511,208; 113 

53,810 .‘ - 

28,477 
2a 245 
27,621 

II, 604,067 


|4,54a 412 4,528,953 
4,967,000 


5,03^000 


4,500,0904,954,024 


5,066,000 


5,521,00(M; 


13,657 

29,031 

13,315 


ia435 


03,000 


>87,302 


77,161 

40,410 

28,999 

2a 621 


4,987,376 


6,650,000 


5,140,000 


92,000' 


5.613,000 


I 


Bureau of Agricultural Economics. Both acreage and production figures refer to the year of harvest. 
Harvests of the Northern Hemisphere are combined with those of the Southern Hemisphere which imme¬ 
diately follow; thus for 1930-31 the crop harvested in the Northern Hemisphere countries m 1930is combined 
Trith the Southern Hemisphere harvest which begins late in 1930 and ends early in 1931. 

* Preliminary. 

> 4-year average. 

* Does not include iwtatoes grown with other crops. 
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Table 239.— Potatoes, early commercial crop: Acreage, production, and price per 
bushel, by States, 1928-19$ 1 



Bureau of Agricultural Economics. Estimates based upon returns from crop reporters. 
i Bu^els containing approximately 60 pounds. 
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Table 240. — Potatoes: International trade, average 19IS5-19S9, anrnud 1997-1930 



Bureau of Agricultural Eoouomics. Official sources except where otherwise noted. These figures do 
not include sweetpotatoes. 


1 Preliminary. 


9 International Yearbook of Agricultural Statistics. 


»8-year average. 


Table 241. — Potatoes: Estimated average price per 'bushel received by producers 
United States^ 1922-23 to 1931-32 



Bureau of Agricultural Economics. Based upon returns from special price reporters. Monthly prices 
by States, weighted by production to obt^ a price for the United States; yearly price obtained by weight¬ 
ing monthly prices by car-lot shipments. Mean of prices reported on 1st of month and 1st of succeeding 
month, July, Ifl22-December, 1928. Por previous data see 1930 or earlier Yearbooks. 


100446®—32-47 
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Table 242 — Potatoes: Average price ^ per 100 pounds in car lots to jobbersj Chi¬ 
cago, to IBSIS^ 


Crop season ^ 

Apr. 

May 

June 



Sept 

Oct. 

Nov. 

Dec. 

Jan. 

Peb. 

Mar. 

Apr. 

May 


BoUs. 

DoUi. 

BotU. 

BoUa, 

Si 

BolUs. 

Bolls, 

1 

BoUs. 

BolUt, 

Bolls. 

Bolls, 

Bolls. 

Bolls. 

1922-23.— 

3 4.48 

8 8.80 

3.11 

221 



■mm 

.88 

.88 

.91 

.96 

1.17 

1.27 

1.02 

1923-24.-.. 


8 4.80 

3.21 

278 

218 


Imm 

.99 

1.06 

1.40 

1.34 

1.36 

1.32 

1.27 

1924-25.— 

3 6.27 

2.88 

251 

L80 

1.39 

1.32 

.96 

.98 

1.20 

1.13 

1.11 

1.09 

.84 

1.10 

1925-26— 

84.75 

3.42 

2.96 

3.21 

268 

1.99 

266 

8.46 

3.65 

403 

3.74 

401 

451 

8.09 

1928-27— 

38.59 

86.57 

8.91 

235 

222 

245 

247 

241 

223 

228 

1.98 

1.96 

211 

3.18 

1927-28— 

34.52 

4w48 

465 1 

230 


1.70 

1.53 

L53 

L63 

L52 

1.78 

217 

L86 

1.40 

1928-29— 

3 5.95 

2.94 

1.74 

L15 


1.04 

.91 

.89 

.92 

1.00 


.85 

.71 

.81 

1929-30— 

3 3.94 

404 

271 1 

278 

243 

249 

240 

231 

234 

267 

249 

244 

287 

276 

1930-31.—! 

4.48 

3.57 

3.01 

1.82 

1.89 

210 

L77 

L62 

1.55 

1.63 

1.50 

1.59 

1.66 

1.29 

1931-32— 

3 4.45 

230 

1.56 

1.58 



.90 

.92 

1.02 


B 

B 




Bureau of Agricultural Econonucs. Compiled from daily market r^orts from bureau ropresentatlvee 
in the Yarious markets. Average prices as shown are based on stock of u. S. No. 1 pade; they are simple 
averages of daOy range of selling prices. In some oases conversions were made from larger to smaller units, 
or vice versa, in order to obtain oomparabBity. 

1 Prices do not indude Russet Burbanks. 

a Crop-movement season extends from April of one year through May of the following year, with irregular 
quotations continuing through June and July. 

8 Less-than-car lot-sales to jobbers. 


Table 243, — Sweetpotatoes: Acreage and production, by States, average 1924-1928, 

annual 1928-19S1 


State 

AcreagB 

Production 

Aver¬ 

age, 

1924r- 

1928 

1928 

1929 

1930 

19811 

Aver¬ 

age, 

1924r- 

1928 

1928 

1929 

1930 

19311 

[TjRWflliii 11 1 1 IB 

tfiOO 

a&res 

13 

2 

6 

2 

8 

4 

6 

8 

85 
64 
44 

86 
21 

15 
49 
64 
52 
26 
64 

16 
44 

1 

10 

1,000 

acres 

13 

3 

5 

2 

8 

4 

6 

9 

86 

62 

46 

84 

20 

14 
50 
64 
49 
23 
62 

. 18 
48 

1 

11 


1,000 

acres 

12 

2 

5 

3 

9 

5 

7 

9 

87 

75 

49 

79 

19 

13 

54 

68 

45 

23 

60 

17 

47 

1,000 

acres 

13 

4 

6 

3 

10 

6 

8 

11 

38 

80 

53 

91 

21 

21 

68 

78 

68 

32 

72 

19 

69 

1,000 
bash, 
1,666 
275 
498 
192 
772 
510 
809 
1,348 
4,651 
6,186 
3,392 
6,273 
1,813 
1,267 
4,820 
i 5,470 
i677 
^565 
4,687 
1,588 
8^424 
133 
967 

1,000 
bash. 
1,690 
345 
450 
230 
. 760 
640 
870 
1,710 
5,184 
6,076 
8,910 
6,132 

1.700 
1,120 

4.700 
6,080 
4,900 
2,070 
4,660 
1,602 
3^,744 

142 

1,045 

1,000 

bash. 

1,600 

390 

480 

168 

900 

480 

888 

1,629 

5,076 

6,720 

5,029 

7,906 

1,820 

1,274 

5,508 

0,664 

6,148 

1,870 

4^958 

1,344 

8,420 


1,000 

busk. 

1,950 

540 

636 

800 

900 

570 

1.400 
2,013 
4,760 
6,560 
3,180 
4,550 
t,038 
2,100 
5,440 
5,304 
5,355 
2; 880 

5.400 
1,330 
4,968 

OaUfornia_ 

United States.. 

8 

10 

12 

792 

1,100 

1,140 

642 

638 

646 

648 

778 

57,956 

59,650 



6%9M 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. Revised, 1919 to 1928. See 
mtxoduetory text. 


1 Preliminary 


























































































STATISTICS OP FRUITS AND VEGETABLES 736 

Table 244 .—AoTBagej productiou, o,7id vcilue. United Stotes 


A WA- I’rO- 

Year yield duo- 

per tion 


bvama Cents 

78,422 133.6 I 104,746 II 1Q26 


J,666 76.6 

6a 262 

mm 

98.1 

62,831 


Aver¬ 
age Pro¬ 
yield duo- 
per tion 
acre 


127.4 57,600 193H 



Price 

per 

“ Farm 


Bureau of Amoultural Economics. Acreagi 
reporUng board, revised, 1019 to 1028. See inti 
based upon returns from crop reporters. 

1 Preliminary. 


ddd. and production figures are estimates of the crop- 
uotoiy text; italic figures are census returns. Prices are 


Table 246.— Sweetpotatoes: Yield per acre and estimeded price per luehel Decem¬ 
ber Lhy States f averages y and annual 1926-19S1 


Yield per acre Estimated price per bushel Bee. 1 
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Table 246 .—Sweefpoioioes: Car-lot shipments, by State of origin, 1921-£2 to 

1B80-S1 



Crop-movement season i 


New Jersey* 
Indiana 


South Carolina >. 


Florida_ 

Kentucky K 
Tennessee 
Alahama..— 
Mississippi-. 

ArkRTi&Rs 3_ _ 

Louisiana K. 
Oklahoma..- 
Texas. 


Other States 


1921- 


mm 

1924- 

1925- 

1926- 

1927- 

1928- 

1929- 

22 


24 

25 

26 

27 

28 

20 

30 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

Cars 

^198 

%S57 

1,528 

1,894 

1,857 

mwsm 

1,225 


1,090 

62 

65 

75 

103 

236 

284 

209 

231 

352 

1,722 

2^632 

1,549 

3,750 

1,742 

1,885 

hB 

1,470 


1,286 

1,750 

1,123 

1,156 


2,283 

2,266 

2,106 

1,859 

5,300 

6,633 

6,374 

6,213 


mmM 

6,618 


7,090 

1,022 

680 

563 

816 


1,683 

1,711 

760 

729 

135 

236 

154 

120 

231 

162 

276 

130 

376 

1,400 

781 

610 

1,018 


678 

667 

227 

«627 

112 

123 

*62 

175 

241 

185 

159 

60 

«126 

85 

55 

30 

31 



185 

121 

268 

1,578 

1,495 

726 

1,137 


4,972 

8,687 

2,915 

3,692 

591 

537 

382 

649 

663 

515 

674 

393 

570 

181 

116 

61 

86 

156 

70 

211 

126 

271 

584 

240 

263 

371 

476 

548 

392 

316 

207 

893 

1,033 

463 

658 

mmiii 

1,285 

1,147 

981 

1,463 

147 

85 

no 

107 

216 

268 

294 

255 

102 

759 

974 

535 

221 

485 


1,284 

717 

802 

1,000 

982 

684 

466 

1,161 

1,186 

805 

767 

728 

332 

28$ 

240 

247 

419 

467 

306 

258 

338 

19,385 

21,562 

14^532 

16,067 

20,859 

25,755 

23,423 

19,546 





Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from officials and local agents of common carriers throughout the country. Shipments as shown in car lots 
include those by boat reduced to car-lot basis. 

’Crop movement season extends from July 1 of one year through Juno of the following year. 

ipreilminary. 

^Figures for certain Stales include shipments in July of succeeding crop year as follows: New Jerwjy, 
1922-23, 3 cars; Indiana, 1923-27,1 car; Virginia, 1928-29, 1 car; North Carolina, 1226-27, 3 cars, 1927-28, 
10 cars; South Carolina, 1922-^ 1 car; Georgia, 1927-28,2 cars; Kentucdry, 1921-22,1 car, 1926-27, 12 ours, 


1927-28, 6 cars, 1928-29,135 cars, 1929-30,10 cars, 1930-31,33 cars; Arkansas, 1921-22, 1 car, 1920-27, 1 car, 
1930-31,1 car; Louisiana, 1926-27,1 car; New Mexico, 1921-22,6 cars, 1928-20,1 car, 1930-31,2 cars; Tennessee, 
1926-27,19 cars in August. 

^Incnxdes 3 cars in June, 1923. 

^Includes 10 cars in June, 1929. 

Table 247. — Sweetpoiatoes: E^timoied average price per huehel received by produeerSo 
United States, to 1931-32 



of A^cidtuial Economics. Based upon returns from special price reporters. Monthly prices 
by States weighted by production to obtain a price for the United States; yearly price obtained by weight¬ 
ing monthly prices by average monthly marketings. For pre^dous data see 1930 or earlier Yearbooks, 
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Table 248. —Spinachj commercial crop: Acreage, production, and price per "bushel 

or ton, 1928-19S1 


Utilization 


Acreage 



Production 


Seasonal farm price 

1928 

1929 

1930 

1931 

1928 

1929 

1930 

1931 

1928 

1029 

1930 

1931 

For market... 

Acres 

Acres 

Acres 

Acres 




IH 

Dolls. 

Dolls. 

Dolls. 



50,190 

46,530 

49,570 

11,251 


11,363 

13,706 


a45 

a54 


For manufacture. 

14,640 

18,170 

9,350 

7,860 


mm 

B 

B 

17.51 

16.76 

14.79 


Total. 

59,160 

68,360 

5^880 

67,420 


247,320 

151,030 

171,760 

B 

38,80 

B 

84.16 


Bureau of Agricultural Economics. Estimates based upon returns from crop reporters and canning 
establishments. 


1 Bushels containing approximately 20 pounds. s Short ton. 


Table 249. — Strawberries, commercial crop: Acreage, production, and price per 
quart, by States, 19B8-19$1 


Group and State 

Acreage 

Production ^ 

Seasonal fenn price per 
crate 

1928 

1029 

1930 

1931 

1928 

1929 

1930 

1931 

1928 

1920 

1930 

1931 

Earl?: 

Alabama,. 

Florida. 

Louisiana. 

Mississippi. 

Texas_ 

Group total. 

Seoond early: 

Arkansas__ 

California (S. Pist.) 

._ 

NortnOarolina_ 

South Carolina. 

Tennessee.. 

Virginia-. 

Group total. 

Intermediate: 

California, (other).. 

Delaware. 

Illinois. 

Eonsas_ 

Kentucky. 

Maryland. 

Missouri.... 

New Jersey. 

Oklahoma. 

Group total. 

Late: 

Indiana. 

Iowa.-. 

Michigan. 

New York. 

Ohio.. 

Oregon,. 

Pennsylvania. 

Utah. 

Washington. 

Wisconsin. 

Group total.,- 

Total all States.. 

Acres 

5,380 

4^500 

23,200 

1,000 

1,600 

Acres 

6,820 

6,800 

24,360 

1,080 

8,160 

■ 

1 

1 

1 

1 

1,000 

crates^ 

424 

655 

1,870 

105 

136 

1 

1 

Dolls. 
3.10 
6.70 
5.50 
2.65 
4.30 

Dolls. 

2.90 

5.75 
ASS 

2.75 
6.25 

35,680 

42,220 

43,800 

40,500 

m 

2,695 


3,190 

5.36 

4.42 

5.40 

4.59 

21,600 

1,600 

400 

7,500 

300 

18,080 

9,980 

1 

1 

1 

log 

929 

847 

19 

818 

80 

1,012 

968 

1,122 

266 

18 

679 

511. 

1,076 

682 

1 

531 

353 

20 

636 

27 

590 

370 

2.40 

4.10 

2.90 

2.90 

2.90 

1.90 
2.40 

1 

1 

2.55 

ass 

2.65 

2.65 

2.65 

2.50 

2.70 

59,460 


43,660 


4,123 

8,877 

2,354 

2,527 

2.53 

2.76 

8.20 

2.77 

2,150 
4,030 
4,700 
960 
8,720 
! 13,800 
26,490 
4,000 
1,660 

1 

2,250 

4,100 

15,000 

4,500 

1,400 

w 

372 

532 

258 

19 

523 

925 

1,166 

364 

51 

826 

469 

283 

64 

443 

905 

1,209 

276 

76 

484 

242 

183 

34 

217 

498 

495 

306 

38 

1 

1 

1 

1 

a35 

2l60 

3.00 

2.40 

3.75 

2.75 
8.00 
2 50 
a50 

67,300 

58*740 

45,830 


4,210 

4,051 

2,497 

2,234 

2.37 

2.65 

3.66 

2.98 

1,680 

2,560 

» 

3,700 

10,000 

3,100 

1,400 

8,900 

2,840 

!^300 

4,370 

10,500 

2,870 

1,510 

7,900 

2,840 

1,540 

9.450 
2,900 
L510 
?500 
2; 840 

1 

1 

119 

172 

361 

378 

310 

693 

261 

106 

529 

258 

57 

166 

455 

386 

154 

567 

206 

106 

388 

145 

1 

1 

1 

8.80 

4.55 

4.55 

. AM 
3.35 

3.80 
2.90 
3.60 

4.80 

2.50 
2.90 
2.45 
2.60 
2.85 
2.90 
2.50 
A10 
2.90 
2.45 

44,840 

46,430 

44,400 

43,890 

8,290 

3,187 

2,580 

11^^ 

3.64 

lEES 


2.72 

207,28(^ 

203,360 


154,440 

13,904 





B 


3.31 


Bureau of Agricultural Economics. Estimates based upon returns from crop reporters. 
1 Includes undetermined quantities used for canning^ cold pack, etc. 

’ 24-quart orates containing approzimatdy 36 pounds. 
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Table 250.— Strawberries; Car-lot shipments, by State of origin, 1SS7-19S1 



Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from offldals and local a^ts of common earners throughout the country. Shipments as shown in car lots 
mdade those by boat reduced to car-lot basis. 

1 Prdiminary. 

3 Figozes for Florida indade shipments in December of preceding year as follows: 1927,2 cars; 1929, 1 car; 
lS30,I07cars; 1931,16 cars. 


Table 251. — Tomatoes: United Stodes commeriml production, imports and exports, 

annual, 192S-13S1 



Commerdalproduedon | Imports, year beginning July 


Exports, year be¬ 
ginning July 



1,000 1,000 

pmnds pounds 

97^ 300 2,830,600 

1,043; 300 S; 380,400 
1,095^800 3,618,400 

762; 400 1,997,200 

976,300 1^391,800 

871,000 1,969,600 

938; 400 3,025,400 

946; 500 8,401,200 

925,600 ^ 020,200 




Catsup 

and 

sauces 


1,000 

pounds 

13,500 


8,584 

18,006 

10,410 

6,210 


Bureau of Agricultural Economics, Production figures based upon returns from crop reporters and 
guumg estal^ments; imports and exports compiled from Monthly Sununary of Foreign Commerce of 
the United States, Jose issues. 

1 Januaiy-June, 1924. 

3 From l926onIncluded with tomatoes, canned.’* 
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T ab l s 252* ToTnutocSf com^ucrcud crop! A^crBOLoCf productiovit cuid price per bushed 

or ton, 1988-19S1 


Utilization, 
marketing 
season, and 
State 

Acreage 

Production 

Seasonal farm price 

1928 

1929 

1980 

1931 

1928 

1929 

1930 

1931 

1928 

1929 

■ 

1931 

Eor market: 

Pall. 

Early (sec. 

1). 

Early (sec. 

2).. 

Second 

early- 

Intermedi- 

Late (sec, 1) 
Late (sec. a) 

Total-.- 

Por manure- 
turc: 

Now York- 
New Jersey 
Pennsylva¬ 
nia. 

Ohio. 

Indiana.— 

TUinois 

Michigan.. 

Iowa. 

Missouri... 
Uelawaie— 
Maryland- 
Vlrginla-.- 
Kontucky- 
Tennessee- 
Arkansas— 
Colorado... 
Utah....... 

California.. 

Other 

States^.. 

Total-..- 

Grand 
total 
for mar¬ 
ket and j 
manu-1 
faoture. 

Acres 

1,200 

11,640 

26,760 

29,840 

83,660 

22,820 

14,160 

Acres 

6,300 

14,700 

29,400 

26,790 

32,630 

26,920 

8,360 

Acres 

3,980 

11,800 

29,600 

34,130 

36.600 
80,840 

10.600 

Acres 

6,870 

8,300 

27,300 

39,050 

39,120 

81,670 

8,600 

im 

bushels^ 

74 

1,839 

2,466 

3,077 

4,336 

3,352 

920 

lyOOO 

bushels^ 

344 

1,323 

2,214 

3,287 

4,962 

3,987 

661 

1,000 

bushels^ 

264 

1,298 

2,079 

*3,967 

4,443 

4,052 

798 

1,000 
bushels i 
439 

772 

2; 149 

3,867 

#4,790 

4,012 

610 

Dels. 

2.86 

a64 

3.16 

1.67 

L16 

1.16 
2.00 

Dots. 

2.67 

8.00 

2.48 

2.16 

L54 

1.11 

1.96 

Dots. 

239 

260 

209 

1.26 

L16 

L16 

L4S 

Dots. 

223 

216 

L30 

LOl 

.80 

LOl 

L96 

139,060 

143,090 

166,360 

160,810 

16,668 

16,768 

*16,901 

#16,629 

L83 

1.84 

L6i 

1 10 

13.30 
16.60 

13.10 
9.70 
10.00 
12 00 

9.80 
1230 
11.00 

11.80 
1200 

10.30 

10 40 

11 00 
1220 
1250 
1220 
15.00 

111.32 

12,600 

33,000 

3.600 
10,400 
49,870 

6,130 

1,660 

4,810 

18.700 

13.600 
SS^OOO 

9,300 

6,600 

10,220 

19.600 
1,600 
6,650 

24.700 

4,010 

13,600 

33,000 

3,420 

10,960 

69,840 

6,440 

1,990 

4,670 

20,940 

13.600 
44,000 
12;100 

6,400 

9,200 

22.600 
2,030 
6,180 

41,680 

6,880 

16,600 

43,000 

5.400 

12.400 
79,000 

6,500 

2,600 

6,400 

28.900 
14,000 

48.900 
16,600 

8,430 

14,000 

28,000 

2,230 

8,200 

62,260 

12; 440 

11.300 
30,000 

4,300 

10.300 
64,000 

4,650 

2,000 

6,400 

20,000 

11,800 

38,000 

10,800 

6,700 

10,700 

16,800 

2,600 

6,200 

23,160 

8,800 

Tons® 

78,800 

11^800 

13,000 

60.300 
149,600 

17.400 

9.600 
16.800 
83,700 

32.400 

89.600 

22.300 

11.600 

18.400 
43,100 
11,800 
65,600 

182,800 

14.300 

Tons^ 

85.700 
214,500 

13.700 
62,600 

251,300 

20.700 
9,000 

26,100 

60.700 
68,800 

224,400 

46,000 

23.700 
23,000 
52,000 

17.700 
66,900 

241,700 

25,200 

Tons# 

77,500 

258,000 

16,200 

67,000 

396,000 

20,800 

14,000 

32,000 

6a700 

47.600 
161,600 

43,400 

21,900 

33.600 
68,800 
19,000 
66,800 

329,200 

43.600 

Tbns# 

91.600 
13^000 

16.600 
61,800 

192,000 

22,300 

14,000 

23,000 

42,000 

23,600 

76,000 

18.400 
16,000 

23.600 
42,000 
17,500 

51.600 

127.400 

24.600 

16.20 

18.60 

14.50 
11.60 
12.90 
13.00 
11.00 
13.00 
12 60 
17.00 
15.70 
13.20 
12 60 
12.00 
12 60 
11.00 
11.00 
14.60 

13.15 

16 70 
2L0O 

16.00 

12.00 

13.20 
13.00 
1200 
13.00 
13,30 
17.00 
16.10 
14 90 
12 60 
1210 
13.50 
11.00 
ILOO 

16.20 

1282 

16.40 

19.40 

16.40 
1200 
1230 

13.40 
1200 
13.00 
13.70 
17.30 

17.40 
16.60 
1270 
13.00 
13.80 
10.90 
11.60 
15.10 

13.2fi 

265,760 

317,820 

403,650 

287,410 

984,800 

1,612; 700 

1,746,600 

1,014,600 

14.20 

16.26 

16.05 

12.10 

404,810 

460,910 

560,000 

448,220 

1,420,284 

1,981,924 

#2,218,828 

*1,477,412 

29.90 

27.17 

2i24 

:]20.» 


Bureau of Agricultural Economics. Estimates based upon returns from crop reporters and canning 
establisbments. 

1 Bushels containing appro3dmatel7 56 pounds. 

> Includes some quantities not harvested on account of market conditions. Price refers to harvested 
portion of crop. 

3 Short ton. 

* Other States include Connecticut, Kansas, Louisiana, htississippl, Nebraska, New Mexico, Oklahoma, 
Oregon, South Carolina, Texas, Washington, West Virgiiiia, and Wisconsin. 
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Table 253. — Tomatoes: Car-lot shipments by State of origin^ 1$20-19$1 



IsewYorl:. 

New Jersey-- — 

Ohio. 

Indiana.— 

Illinois. 

Iowa_ 

Missouri. 

Maryland. 

Tirgtoia. 

South Carolina 

Georgia—. 

Florida*. 

Kentucky.. 

Arkansas. 


Cbrs 

Cars 

Cars 

Cars 

Oars 

Cars 

656 

951 

1,113 

838 

51L 

800 

2,006 

1,320 

678 

694 

812 

51 

1,066 

1,125 

926 

1,0:X) 

1,007 

1,373 

1,514 

1,132 

799 

I,03L 

2,217 

665 

422 

270 

240 

237 

316 

315 

60 

167 

120 

53 

107 


96 

170 

196 

119 

139 

27 

259 

586 

613 

776 

554 

309 

454 

300 

277 

488 

243 

J57 

449 

187 

16J 

348 

461 

348 

169 

82 

73 

61 

51 

12 

4,351 

9,737 

8,491 

8,038 

6,405 

5,435 

300 

203 

42 

244 

40 


281 

240 

389 

800 

318 

218 

^374 

2,016 


2,817 

2,496 

2,036 

3,492 

4,849 

3,230 

4,009 

3,461 

2,683 

2,800 

3,393 

4,435 

5,338 

7,646 

8,764 

27 

20 

50 

55 

138 

195 

272 

883 

899 

740 

342 

3J9 

35 

95 

143 

215 

336 

252 

4,440 

4,620 

4,476 

4,241 

6,458 

3,382 

674 

701 

706 

793 

417 

382 

|26,068 |32,664 

and monthly n 
iho country. S 

30,305 |32,202 |33,578 j 27,782 

morts received by the bureau 
nipmonts as showm in car lots 


Mississippi_ 

Texas»_ 

Colorado. 

Utah. 

Washington— 

California a_ 

Other States?. 


indude those by boat reduced to oor-lot basis. 

1 Preliniinary. 

* Ugores for FIcwlda indude cars moved in preceding calendar year as follows; 1D20,14 cars in November, 
34oars in December; 1922,10 cars in December; 1923,20 cars in December, 1924,2 ears in Novemlxbr, 55 cars 
In Decerab^ 1925,14 cars in N ovember, 31 cars in ueeembeor; 1926,7 cars in November, 13 cars in Decem¬ 
ber; 1937,1 car in December; 1928.28 cars in November, 291 cars In December; 1029,104 cars in November, 
392cars in Deoember; 1930,4 cars in November, 47 oars in December; 1931,130 oars in N ovember, 400 cars in 
December. 

* Figures Indude cars in following calendar year as follows: California, 1922, 8 cars in January; 1924, 
1 car m Januarj’; 1926,1 car In January; 1929, 1 cor in January; Texas, 1922, 6 cars in January, and 2 cars 
in February; 1926,8 cars in January; 1926,15 cars in January; 1927, 1 car in January; 1928,1 car in January; 
1930,8 oars in January. 

Table 254. — Tomatoes^ canned: Pack ^ in the United States^ 1918-1931 



Bureau of Economics. Compiled from National Canners* Association, 1918-1926; Bureau 

of Census, 1927-1929; beginning 1980, Foodstuffs Division, Bureau of Foreign and Domwtlo Commerce. 

* Stated in cases of 24 No. 8 cans. 

* Indues Kttitucky, and Tennessee composed one group. 

* Previous to 1923, indud’ed in “ Other States.” 

* Indudes Wadiington. 
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Table 265. — Walnuts: Production and value, California, 192^1931 



Dollars U,000dolls 
330.00 
420.00 
320.00 
410.00 
28,000 I ^260.00 


Bureau of Agricultunil Economics. 

I Preliminary. 


* Seasonal average price to Dec. 1. 


Table 256. — Water7nelons, commercial crop: Acreage, production, and price per 

1,000 melons, ^ 1928-1931 


Marketing season . 


AcroaBC Pioductlon 

1S23 I 1929 I 1939 I 1931 1928 | 1929 I 1930 I 1931 1923 1 1929 1 1930 1 1931 



Bureau of Agricultural Economics. Estimates based upon returns from crop reporters. 

1 Approximately 1,000 m(‘lons per car. 

* Includes some quantities not harvested on account of market conditions. Price refers to harvested 
portion of crop. 

Table 267. — Watermelons: Car-lot shipments, United States, 1921-1931 

Crop>movement season i 

tseason Doginnmg April— -j-f- j - j - r - j -;- 

Apr. May June July Aug. Sept. Oct. Nov. Total 




1,133 11,061 I 19, 226 I 12,260 

8,f)60 16,291118,003 1 9,001 


20,024 10,470 
605 11,767 1 17,814 11,524 
443 11,424 
1,713 15,255 

“ 24,937 111,408 


36 3,408 


121 16,161 


Bureau of Agricultural Economics. Compiled from daily and monthly reports received by the bureau 
from ofllcials and local agents of common carriers throughout tho country. Shipments os shown in car 
lots indudo those by boat reduced to car-lot basis. 

I Crop-movement season extends from Apr. 1 through November of a given year. 

»Ifreliminary. > Reported as shipped in January. 

Table 268. — Watermelons, Tom Watson: Price per car to jobbers, Chicago and 

New York, 1924-1931 ^ 


Market and season > June July August | Market and season > June I July August 



Bureau of Agricultural Economics. Compiled from daily market rei)orts from bureau representatives 
in the various markets. Average prices as shown are based on stock of good merchantable quality and 
condition; they are simply averages of daily range of selling prices. 

1 Quotations are for southeastern, 22 to 26 pound average. 

> Commodity reports were Issued for season as follows: 1924, June 6-Aug. 30; 1925, May 28-Sept. 5; 1926, 
May 2»-Sopt. 1; 1927, May 16-Aug, 20; 1928, May 21-Aug. 24; 1929, May 9-Aug. 31; 1930, May 26-Aug. 16, 
1931, June 8-Sept. L * Auction sales. * Thurmond Gray, < Iress than 10 quotations. 
























































































































Table 259. —Fruits and 
car Ic 


Commodity 
and calendar 
year 


YEARBOOK OF AGRICULTURE, 1982 

its arid vegetables: Urdoads of 18 commodities at 18 marhOs, in 
car lotSf 1930 and 1931 and total 198^1931 



Boreaii of Agricnltoral Economics. Compiled freon daily reports made by common carriers to bureau 
representatives in the various markets. Unloads as shown in car lots include those by boat and less than 
oar lots reduced to ear-lot basis. This table not comparable with table published in former Yearbooks. 

> Indudee honeydews and other miscellaneous melons. 

3 Totals include: 1924r-1926, 16 commodities, beginz^ 1927,18 commodities. 



























































STATISTICS OP FRUITS AND VEGETABLES 743 

Table 260 .—Fruits and vegetables: Unloads of truck receipts of specified commode 
Hies in 7 markets, in car4ot equivalents, 19S0 and 1981 



Bureau of Agricultural Economics. Compllod from reports made by bureau representatives in 
the various markets. Data for some markets are incomplete. They are reported as follows: J>emer.^ 
Iteoeipts for 1030 are estimated about 00 per cent of the total truck receipts of those commodities. 
Philamphiar^l^oT lOSO, truck reports are available for July-December only. They are estimated to repre¬ 
sent about 90 per cent of the truck receipts during those months. San lYancisco^^For 1930^ reports on 
cantaloupes, corn, strawberries and tomatoes were secured throughout the year; other commodities mostly 
for N 0 vember and December only. 

1 Includes Oasabas, Honeydcws, Honey Balls, etc. 

> Includes Bomaine. 


















































STATISTICS OF MISCELLANEOUS CROPS 

Table 261 . — Beans, dry edible: ^ Acreage, produaion, value, exports, etc., United 
Stales, 1899, 1909, 1914-1931 




T>u’ eiu of Agricultural Economics. Italic figures a^o census returns; census figures include all States; 
ottier figures, estimates of crop-reporting board, piineipal producing Slates only. 

t Talde Includes, besides the ordinary edible beans and limas, the blackeye of California whicli is identical 
with the blackeyed pea of the South, Soybeans not included. 

2 Farm prices are as of Nov. IS, 3914-1024. 

3 Prices 1899 and 1909 from Chicago Board of Trade annual reports, quotations for navy, good to choice; 
1914-1929 ftrom Daily Trade Bulletin, pea beans (quoted per 100 pounds: converted to bushels of 60 pounds). 

* Imports and exports compiled from Commerce and Navigation of the United States, 1910-1917; Foreign 
Commerce and Navigation of the United State'^, 1918; Monthly Summary of Foreign Commerce of the 
United States, June issues, 1919-1926; January and June issues, 1927-1931; and ojQQcial records of the Buieuu 
of Foreign and Domestic Commerce. 

3 Not separately reported prior to 1918. ® Dollars per bag of 100 pounds. 

® Not separately reported. ® Preliminary. 

711 months. 


Table 262. — Beans, dry edible: ^ Acreage, production, and December 1 price, by 

StcUee, 1928-19S1 



Bureau of Agricultural Economics. Estimates of the crop-reporting board. 


1 Table includes, besides the ordinary edible beams and limas, the blackeye of California which is iden¬ 
tical with the blackeyed pea of the South. Soybeans not included. 

» Preliminary. ^ Price per bushel of 00 pounds. 


744 
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Table 263 .—Beansj dry edible:^ Production hy varieties, 100-pound bags, United 

States, mr-mi 



Bureau of Agricultural Economios. Based upon reports by growers on proportion of total production 
made up of each variety, supplemented by Investigations of field statlsticianb. 

1 Table Indudes, besides the ordinary edible beans and Limas, the blackeye of California, which is iden¬ 
tical with the blackeyed i)ea’’ of the South. Soybeans not included. 

a Figures for all Limas include the following: Standard Limas, 1927,1,036,000 bags; 1928,954,000 bags; 1929, 
987,000 bags; 1930,1,102,000 bogs: 1931, 1,064,000 bags; Baby Limas, 1927, 326,000 bags; 1928, 401,000 bags; 
1929, 486,000 bags; 1930, 696,000 bags; 1931, 663,000 bags. 

> Totals include blackeyes as follows: 1927,310,000 bogs; 1928,428,000 bags; 1929,616,000 bags; 1930,887,000 
bags; 1931,462,000 bags. > < 

4 Computed from bushels of 60 pounds. 

< Preliminary. 


Table 264.— Beans, dry edible: Production^ in specified countries, bags of 100 
pounds, 1925-26 to IBSl-B^ 



1929-30 1930-31 1931-32* 


1,000 bags 1,000 bags 1.000 bags 

895 863 761 

12,240 13,769 12,705 

2,094 1,774 . 

2,462 3,118 2,601 

i 60 76 . 

336 . 

2,249 2,581 2,598 

3,468 3,490 2,271 

3,438 3,631 . 

272 266 240 

247 214 . 

272 276 . 

1,023 1,017 ^700 

2,068 3,362 8 1,600 

6,711 4,476 6,860 

1,121 1,724 8 2,200 

109 128 . 

<2,160 <2,926 <1,494 

80 103 . 


1,691 1.489 . 

380 > 233 >308 


33,773 37,639 34,094 


Bureau of Agricultural Economics. Official sources and International Institute of Apiculture except 
as otiierwlse stated. Figures are for the harvesting seasons 1926 to 1931 in the Korthem Henusphere and 
1925-26 to 1931-32 in the Southern Hemisphere. 

1 Excluding soy, mung, adzuki, broad, and horse beans and similar classes not commonly used as edible 
beans in the United States, 

* Preliminary. 

8 Unofilcial estimate. 

< Production in Hokkaido Province, where most of the dry edible bean varieties ore grown. 

8 Lima beans. 






































































































746 


YEARBOOK OF AGRICULTURE, 1982 


Tabub 266.—Beans, dry, edible: Car-lot shipments, by StaU of origin, 19X0-ei to 

19S0-S1 


Crop-movemeDt season i 


State 

1920-21 

1921-22 

1922-23 




1926-27 

1927-28 

1928-20 

1929-30 

1930-31* 

New York-.-—-_ 

Own 

935 

Cars 

1,555 

4,784 

12 

Cars 

1,650 

5,477 

44 

Cars 

1,969 

B 

Cars 

1,158 

Cars 

916 

Cars 

014 

Cars 

889 

C’ara 

1,056 

Cora 

961 

Michigan . _ _ 

5,095 

20 

8.333 

7,848 


8,699 

4,989 

6,383 

5,616 

5,046 


mrm 

124 

288 

280 

386 

566 

733 

647 

Idaho... 

139 

141 

351 

749 

1,336 

1,898 

1,437 

2,074 

1,973 

2,516 

2,671 

Wyoming_ 

1 

9 

31 

82 

130 

252 

347 

677 

786 

Colorado_-_ 

’"”§ 33 ' 

486 

4^ 

1,732 

146 

1,316 

2,927 

1,866 

1,711 

1,732 

2,347 

4,312 

New Mexico . _ 

740 

839 

76 

388 


412 

608 

555 

1,760 

624 

Oalifomla_ 

3,148 

80 

3,403 

83 

3,774 

46 

2,961 

1,847 

2,558 

8,433 

8,251 

2,061 

3,588 

2,850 

Other States_ 

100 

184 

188 

114 < 

■■nil 

122 

239 

867 









Total _ 

10,499 

11,304 

11,844 

16,093 

14,924 

19,725 

17,287 

13,940 

15,528 

18,422 

18,253 



Bureau of Agricultural Economics. Compiled from monthly reports received by the bureau from local 
agents of common carriers throughout the country. Shipments as shown in car lots include those by boat 
reduced to car-lot basis. 


1 Crop-movement season extends from September of one year through August of the foUowing year, 
sprefiminary. 

Table 266. — Beans, dry, edible: Wholesale price per 100 pounds. 1922-88 to 

1981-32 


PEA (NEW YOKE AND MICHIGAN HAND PICKED), BOSTON * 


Crop year 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Aver¬ 

age 

1 H I M M M M 11 

^ 11111111111 

JOoUs. 
7.06 
7.40 
8.04 
5.50 
5.28 
6.34 
9.94 
10 56 
&25 
4.62 

DolU. 

6.97 

7.75 
&18 
5.49 

5.98 
6.18 

9.76 
iai2 

7.12 

4.25 

DoUs. 

7.68 

7.79 

8.10 

5.86 

6.82 

012 

0.55 

8.66 

038 

4.19 


Dolls, 

7.62 

7.06 

6.94 
5.67 
5.86 
6.69 

9.95 
8.12 
019 

{ 

Dolls. 

7.66 
7.30 
091 
5.32 
5.38 
8.71 

11.13 

7.62 

5.66 

Dolls. 

7.60 

7.28 

6.60 
5.06 

5.28 
9.81 
10.41 

7.12 

5.55 

DoZfs. 

7.27 

7.12 

031 

5.01 

6.46 

1008 

1045 

7.22 

5.25 

DoUs. 

7.35 

7.12 

6.34 

5.48 

6.29 

1018 

1038 

7.31 

5.06 

Dolls. 

7.18 

7.16 

6.17 
5.65 
6.48 
10.30 

9.97 
7.02 

4.98 

Dolls. 

6.89 
7.68 

5.89 
5.48 
6.62 

10.22 

1032 

7.81 

4.91 

DolU. 

7.40 

7.35 

7.06 

6.49 

6.80 

8.22 

10.10 

8.14 

5.96 












SMALL WHITE, SAN FBANCISOO * 



1922-23. 

8.91 

8.49 

8.65 

8.91 

9.39 

9.79 

9.59 

9.41 

8.59 

8.80 

8.25 

8.55 

094 

1923-24. 

9.40 

9.84 



1081 

11.30 

1240 

12 68 

1248 

1259 

12 62 

Fhlirl 

11,47 

i924r-26. 

13.62 

1A42 

14.12 

13.89 

14.41 


14.79 

14.85 

14.94 

16.27 

15.79 

16.27 

1078 

1925-26. 

15.92 

14.11 

13.24 

1L88 



11,20 

fUWfm 

9.15 

8.88 

8.76 

8.55 

11.31 

1926-27. 

8.94 

8.44 

7.68 

7.01 

7.14 

094 

6.97 

6.97 

6.86 

6.74 

6.68 

0 67 

7.26 

1927-28. 

6.96 

6.97 

085 

6.83 


7.87 

8.83 

9.06 

9.69 

9.75 

9.90 


8.28 

1928-29. 

9.90 

9.76 

10.56 

1201 

12 61 

1242 


13.60 

14.40 

15.26 

15.90 

10 17 

13.08 

1929-80. 

1076 

1A39 

18.27 

1205 

12 28 

WWfrM 


1271 

1267 

1245 


11.96 

13.02 

itm-ai __ 


0 on 

8.74 

7.37 

7.58 

7.94 

7.66 

7.60 

7.40 

6.55 

5.98 

029 

7.90 

1981-82. 



A8S 

5.50 



Hgj 

Mm 

! 











^Bureau ^ Agricultural Economics. Compiled from the Boston Produce Market Heport, weekly; San 
PrancisOT Commercial News, dally; and New York Producers Price Current, daily. See 1930 Yearbook, 
pp. 7M>795 for data for earlier years. 


1 Prices represent prevailing values of the commodity and grade specified, as indicated by sales from 
receives to wholescJe distributors. 

* Quotations for shipment t o. b. rail California. 







































































































































































Buroaa of Agricultural Economies. Estimates of the crop-reporting board. 

1 Acres from which sdl or part of the beans grown wore gathered. 

a Including acres planted in com reduced to equivalent solid acres as well as the acreage grown alone, 
a Including beans grazed or otherwise utilized as well as those gathered. 

* Total production (except hay) multiplied by price of gathered beams to give approximate total value 
Table 268 . — Soybeans: Production in specified countries^ 1920-21 to 1981-32 



Bureau of Agricultural Economics. Complied from official sources. 

1 Manchuria produces about 97 i>er cent of the bean production of China. Production figures for China 
:e not available. 


are not available. 
3 























































































748 YEARBOOK OF AGRICULTURE, 1932 

TABiiXt 269 .—Soyheam and soybean oil: International trade, average 1925—19^9, 

annual 1928-1930 
SOYBEANS 



0 125,625 

30,004 73,140 

3,670 46,466 


«fi00 34*157 

ia434[ 40161 13.2&I 


Bureau of Agricultural Ecouomlcs. Official bourceb e^copt where otherwirc noted. 

* Freilininazy. 

> These figures are for yellow beans, including mostly soybeans, according to Agricultural Oommissloner 
PaalO,N:^us. 


< Imports for consumption. 

< International Yearbook of Agricultural Statistics. 

9 4-year average. 

Table 270. — Soybeans: Estimated average price per bushel, received by producers, 
United States, 1922-23 to 1931-32 


Season beginning Ootobei^ 



average 


DoUan 
2.00 
2.12 
2.29 
2.23 
1.89 

1.72 

1.72 
1.78 
1.50 


Bureau of Agricultural Economics. Based upon returns from special price reporters. Monthly prices- 
by States weighted by production to obtain a price for the United States; yearly price obtained by weight, 
ing monthly prices by estimated monthly naarketings. For previous data see 1930 or earlier Yearbooks, 
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Table 271 .—Soybeans for seed: Average wholesale selling price per bushel at 
Baltimore and St Louis, 1922-1981 


Year 


Ball imore 

St. Louis 

Jan. 

Peb. 

Mar. 

Apr. 

May 

Aver¬ 

age 

Jan. 

Peb. 

Mar. 

Apr. 

May 

Aver¬ 

age 


Mli. 

Lolls, 

Lolls, 

LoUs, 

LoUs, 

LoUs, 

Lolls, 

Lolls. 

Lolls, 

LoUs. 

Dolls. 

Dolls. 

1022. 


2.10 

2.10 

2.10 


2.04 

240 

240 

2 50 

230 

2 76 

2 47 

1023. 


a 40 

2l40 

2.30 

2.26 

2lS5 

8.00 

285 

2 70 

270 

2 95 

284 

H24. 


2L40 

2.40 

2.70 


2 52 

280 

280 

280 

280 

2.76 

2 79 


2.8r> 

2.95 

a 15 

2.95 

2.35 

285 

240 

2 40 

240 

225 

210 

2 31 

1920. 

K3U1 

2.05 

2.10 

2.15 

2.76 

2 21 

215 

215 

2 30 

2 55 

2 90 

2 41 

1927. 



1.80 

mmiSM 

1.85 

1.81 

270 

2 70 

2 40 

250 

2 70 

260 

1028. 

1.95 

1.90 


1.95 

2.16 

1.98 

1.80 

1.80 

L85 

VlUl 

2 25 

1.94 


2.25 

2.35 

2.40 

2.40 

2.70 

2 42 

255 

2 55 

260 

2 76 

2.85 

266 

1030. 

2.10 

2.10 

2.10 

2.25 

2.65 

224 

215 

225 

225 

225 

2 25 

223 

1931... 

2.25 

2.25 

2.25 

2.25 

X25 

226 

1.80 

1.80 

1.80 

1.80 

1.95 

L83 


Bureau of Agricultural Economics. Compilod from weekly reports to the bureau from seedsmen in 
the various markets. Those prices are the average wholesale idling prices for high-qualily seed. 


Table 272 .—Soybean oil: Quantity of beans crushed and quantity of crude oil 
produced, 1922-2$ to 19$0-$1 


Year beginning 
October 

Soybeans crashed 

Oil produced 

Oct.- 

Dcc. 

Jan.- 

Mar. 

Apr.- 

June 

July- 

Sept. 

Total 

Oct,- 

Dco. 

Jan.- 

Mar. 

Apr.- 

June 

July- 

Sept. 

Total 


1,000 











pounds 

pounds 

pounds 

pounds 

pOUTldS 

pounds 

pounds 

pounds 

pounds 

pounds 

1922-23. 

2708 



694 

9,528 


768 

272 

78 

1,482 

1923-24. 

2,230 

3,232 

564 

102 

6,128 


388 

72 

13 

769 

1024-25. 

3,550 

7,478 

3,038 

4,336 


477 





192^26. 

5,486 

7,746 

7,450 

358 


728 


874 

46 

2^638 

1926-27. 

5,132 

6,804 




736 

862 

776 

286 

2,650 

1927-28. 

8,788 

10,278 

8,792 

5,654 

3:1,512 

1,164 

1.289 

1,132 


4,374 

1928-29. 

11,480 

21.190 


muimm 

52,896 


WEIIil 

1,277 

1,466 

7,286 

1029-80. 

39,658 

25,288 

20,716 

14,824 

99,986 

5,231 

3,343 

2,905 

1,945 

ia424 

1930-31. 

43,546 

64,630 

77,340 

58,432 

243,954 

6,194 

9,086 

10,996 




Bureau of Agricultural Economics. Compiled from reports of the Bureau of the Census, Animal and 
vegetable fats and oils. 


Table 273 .—Soybean oil, crude, in barrels: Wholesale price per pound, Saturday 
nearest the 15th of the month. New York, 1922-1981 


Cah'ndar year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Bcc. 

1922. 

Cents 

8.88 

Cents 

9.12 

Cents 

10.88 

Cents 

11.38 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

10.00 


Cents 
12 88 
11.38 

J923. 

11. io 

11.69 

12 62 

13.12 

1212 

1262 

11.88 

11.02 

. 

11.62 

10.88 

1924. 

11.62 

12.50 


11.75 

12 38 


1238 


1276 

12 25 

1212 

12 38 

1925. 

13 25 

13.25 

1225 

12 38 

12 38 

1238 

12 38 

12 38 

13.38 

12 38 

13.38 

1238 

1926. 

13.38 

13.38 

12 88 

12 38 

12 38 

1250 

14.00 

iflol 



12 00 

we^ 

1927. 

12.00 

1Z12 

12 12 

12 12 

12 38 

1212 

1212 

12 12 

1212 

1212 

1212 

12 12 

1928. 

12.12 

1212 

1212 

12 12 

1212 

12 38 

1238 

12 88 

12 38 

12 38 

1238 

12 38 

1929.1 

12.38 

12 88 

1238 


11.75 

11.75 

11.76 

11.12 

11.12 

U2 62 

12 62 

12.25 

1930. 

12.26 

12 25 

11.38 

11.38 

11.12 


mimm 

10.88 


10.38 

10 l]2 

10.12 

1931. 

iai2 

8.75 

2 76 

8.75 

276 

2 76 

275 

2 75 

2 75 

2 76 


276 


Bureau of Agricultural Economics. Compiled from the Oil, Paint, and Drug Reporter. See 1930 Year¬ 
book, p. 79S, Table 300, for data for earlier years. 


1 Beginning October, 1920, reported as imported. 


100446*^--32-48 
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Table 274.— Cowpeas: Acreage, production, and value, hy States, 1930 and 1931 


Peas gathered 


is? Peas Total 


Total, except hay 


Yield per Total pro¬ 
acre > ductlon 3 


‘ Farm price Value of 
Dec. 1 of tot^ pro¬ 
peas ductlon 
gathered except hay* 



Br^u of Agric^tural Economics. Based upon returns from special price reporters. Monthly prices, 
by Statw, wei^ted by production to obtain a price for the United States; yearly price obtained by weight¬ 
ing monthly prices by estimated monthly xnarKetings. For previous data see 1930 or earlier Yearbooks. 
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Table 276 .—Cowpeas for seed: Average wholesale selling price per bushel at Baltic 
more and St. Louis, 1022-1931 


Year 

Baltimore 

St. Louis 

Jan¬ 

uary 

Eob- 

ruary 

Mardi 

April 

May 

Aver¬ 

age 

Jan¬ 

uary 

Feb¬ 

ruary 

Maroh 

April 

May 

Aver¬ 

age 


Dolls. 

■■ 

Dolls. 

Dolls. 

xms. 

DoUs. 

Dolts. 

Dolls. 

DoUs. 

Dolls. 

DoUs. 

DoUs. 

Dolls. 

1922. 

2.20 

2.40 

2.40 

2.40 

2.40 

2.36 

1.00 

1.90 

120 

125 

125 

110 

1923. 

2.66 

2.65 

2.55 

2.55 

2.55 

a 65 

aoo 

195 

185 

185 

105 

100 

1924. 

3.00 

3.30 

3.15 

3.40 

3.45 

3.26 

176 

195 

aoo 

a 05 

3.55 

aoo 

1026. 

3.90 

8.00 

3.00 

3.90 

3.06 

a 91 

aoo 

4.00 

4.10 

410 

410 

4 04 

1926. 

4.25 

4.25 

4.26 

4.25 

4.20 

4.24 

4.50 

4.45 

420 

4 10 

4 06 

4 26 

1927. 

2.26 

2.25 

2.15 

2.10 

2.10 

a 17 

140 

140 

140 

140 

140 

140 

1928. 

1.80 

1.80 

2.05 

2.20 

2.30 


140 

140 

140 

150 

170 

148 

1929. 

2.86 

3.30 1 

8.75 

3.76 

a 76 

8.48 

aso 

3.60 

3.60 

170 

3.76 

a63 

1930. 

3.30 

3.30 

3.30 

3.30 

a 80 

a 30 

a 15 

a 15 

3.15 

3.10 

aoo 

ail 

1931. 

3.00 


2l50 

2.50 

a55 

2.60 

140 

140 

140 

140 

155 

143 


Bureau of Agricultural Economics. Oompiled from weekly reports to the bureau from seedsmen in the 
various markets. These prices are the average wholesale selling prices for high-quality seed. 


Table 277 .—Velvet beans: Acreage, production, and December 1 price, by States, 

1929-1931 


State 

Total acres for all 
purposes 

Yidd pQT acre of 
beans in the hull i 

Total production 
of beans in the 
hulli 

Price per ton ro- 
ceiveu by produc¬ 
ers Dec. 1 



1931 > 

1929 

B 

1931 


1930 

1931 > 




South Caxolina. 

Georgia. 

Florida. 

Alabama................... 

Mississippi. 

Louisiana. 

United States. 

1 

1,000 

acres 

67 

604 

122 

340 

35 

33 

1 

1 

Lbs. 

1,100 

880 

650 

580 

950 

650 

1 

1 

I 


j| 

1 

Dolls. 
10. S3 
9.70 
9. lif) 
9.70 
11.20 
11,20 



1,044 

soao 



543 

470 

B 

ia98 

UTS 



Bureau of Agricultural Economics. Estimates of the crop-reporting board. 

1 The figures refer to the yield and entire production of velvet beans in the hull and not merely to those 
gathered. The i^s are gathered from one-fourth to one-third of the acreage and most of tlicso are ground 
lor feed, only enough being shelled to supply seed. A largo proportion of the crop is grazed. 

»Preliminary. 


Table 278.— Broomcom: Acreage, production, and November 16 price, United States, 

1916-1931 


Year 


Acreage 

Average 
ylol? 
per acre 

Produc¬ 

tion 

Price 
l)cr Ion 
received 
by pro¬ 
ducers 
Nov, 15 

Year 

Acreage 

Average 
yield 
per acre 

Produo- 

tion 

Price 
per tun 
received 
by pro¬ 
ducers 
Nov. 15 

Acres 

Poumds 

Short tons 

Dollars 


^cr«s 

Powids 

Short tons 

Dollars 

230,100 

454 1 

52,242 

91,67 


rj> 

36a 7 

77,800 


235,200 

345,000 


38,726 

17a 75 

1925. 


27^7 

29,500 


38a 8 

57,400 

29a 76 

1928. 


355.6 

54,400 

*7a77 

366,000 

840.4 

62,300 


1927. 


337.6 

40,000 


352,000 


53,400 

164.67 

1928. 

TO 

363.1 

54,100 


275,500 


36,600 

12 a 16 

1929. 

Wei 


47,300 

2 122.83 

222,000 

344 2 

38,200 

7a 20 

1930. 

264.7 

40,800 

47,000 

*73.61 

276,000 

536.000 

271.3 

30a8 

87,300 
81,153 

■g 

1931 *. 

m 

310.0 

*51.15 


1915. 

1916. 

1917. 

1918. 

1919. 

1920. 

1921. 


Bureau of Agricultural Economics, Estimates of the crop-reporting board. 

»Weighted average of the season to Doc. 1. * Dec. 1, price. 8 Preliminary. 
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Tabls 279. — Broomcorn: Acreagey productiony and December 1 pricey by States 

19B8--19S1 


State 

Acreage 

Average yield per 
acre 

Production 

Price 

hyp 

per ton received 
roducers Doc. 1 

1928 

1929 

m 

19311 

1928 

1929 

1930 

1931 

1028 

1929 

1930 

19311 

1928 

1929 

■ 

1931 

m _ 

■ 

1 

B 

H 

Lbs. 

440 


Us. 

555 


Short 

tom 

4,600 

Short 

tom 

5,300 

Sftort 

tom 

7,800 

Short 

tom 

9,900 

Dots. 

145 

Dots. 

175 

Dots. 

110 

■ 

Mo. 

4 

1 

1 

1 



mm 

320 

900 

200 

100 

200 


90 

85 


TCftna. _ _ 

43 

50 

KD 

24 

450 

280 

246 

298 

9,700 

MOIi] 

7,400 

3,600 

96 

115 



Okla. 

131 

125 

mm 

151 

350 

287 

mm 


22; 900 

17,900 

17,100 

19,600 

111 

120 

82 

52 

Ter_ 

9 

10 


11 

311 

294 

285 


1,400 

1,500 

1,400 

10,400 

1,600 


112 

75 

41 

rdo. 

32 

64 

77 

46 

360 

286 

270 

250 

9,400 

9.200 

6.200 

5,800 

7,200 

85 

112 

51 

42 

N. Mex_ 

38 

39 

51 

43 

272 

319 


335 

5,200 

EEQ] 

wm 

115 

57 

37 

.! 

298 

310 

391 

309 

363.1 

305.2 

254.7 







122.83 

73.61 

5L15 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. 


1 Preliminary. 

Table 280.— Broo^ncom: Supply and distributiony 19^^—1931 


Year beginning June— 



1924-25 

1925-28 

1926-27 

1927-28 

1928-29 

1929-30 

1930-31 

1931-32 

Supply: 

Stocks June 1— 

Manufacturers. 

Dealers i. 

On farms-. 

Total carry-over_ 

Production. 

Imports. 

Total supply avail¬ 
able. 

Distribution: 

Exports *. 

Domestic use. 

Stocks on hand May 31... 

Tom 

15,169 

15,489 

6,133 

sill 

Tom 

16,201 

9,706 

3,285 

Tom 

18,173 

11,498 

2,709 

Tons 

18,744 

5,938 

1,206 

Tom 

19,591 

7,495 

823 


m 

36,791 

78,200 

136 

52,027 

29.500 

(^) 

29,172 

64^m 

32,380 

40,000 

193 

25,888 

6^^100 

27,909 

47,300 

(^) 

22,690 

49,800 

23,980 

>47,900 

115,127 

5,580 
»67,520 
62,027 

81,527 

4,688 

47,667 

29,172 

* 83,572 

4,701 

46,491 

32,880 

72,573 

4,591 

41,894 

25,888 

79,988 

4,931 

47,148 

27,909 


72; 490 

4,557 

43,953 

23,980 

*71,880 


Bureau of Agricultural Economics. 


JlStorage stocks reported by dealers include manufacturers' slocks hold by dealers at country shipping 

> Dec. 1 estimate. 

»Less than XOO tons. 

* For crop year^ June 1-May 31. 

< Includes broomcorn destroyed by warehouse fire. 

* Not Indudlng possible imports. 


Table 281. — Hay: Receipts at principal marketSy 1924-25 to 1930-31 


Year be¬ 
ginning 
July 

Boston 

New 

York 

Pitts¬ 

burgh 

Cincin¬ 

nati 

Chicago 

Minne¬ 

apolis 

St. 

Louis 

Kansas 

City 

Omaha 

III 

1924- 25. 

1925- 26. 

1926- 27. 

1927- 28. 

1928- 29. 

1929- 80. 

1930- 31. 

j8%orf 

tons 

46,188 

35,340 

36,504 

32,400 

26,964 

21,708 

16,356 

Short 

tons 

126,636 

97,080 

71,160 

48,996 

37,236 

33,768 

40,452 

Short 

tom 

65,752 

49,980 

65,172 

42,720 

29,916 

26,232 

26,160 

Short 

tons 

95,760 

43,752 

46,056 

71,052 

79,152 

67,392 

60,012 

Short 

tons 

127,740 

117,372 

108,756 

91,728 

95,016 

70,308 

55,416 

Short 

tons 

59,724 

46, m 

59,100 

41,340 

3^300 

33,072 

35,532 

Short 

tom 

81,240 

82,392 

68,172 

53,592 

53,244 

60,120 

61,876 

Short 
tom 
303,924 
818,000 
270,766 
240,720 
‘ 247,296 
216,852 
160,872 

Short 

tom 

62,520 

62,268 

75y986 

64,800 

76,488 

65,820 

71,566 

tom 

53,448 

49,032 

4^572 

37,200 

45,000 

47,268 

52,224 


„ Compiled from weekly reports from the various markets to the 
Grain, Hay, and Feed Market News Service of the Bureau of Agricultural Economics. 
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Table 2S2.~Hay: Acreage, production, December 1 price, exports, etc.. United States, 

1910-1931 





Tamo hay 




Wild hay 


Year 

Acre¬ 

age 

Aver¬ 

age 

yield 

p(‘r 

aiTe 

Produc¬ 

tion 

Price per 
ton re- 
coivo<l 
by pro¬ 
ducers, 
Dec. 1 

Domestic 
exports, 
year be¬ 
ginning 
July 11 

Imports, 
year be¬ 
ginning 
July 11 

Acre- 

ago 

Yield 

per 

acre 

Produc¬ 

tion 

Price per 
tonre- 
coivod 
by pro¬ 
ducers, 
Deo. 1 


i,000 

Short 

1,000 


1,000 

1,000 

1,000 

Short 

1,000 


1019. 

acres 

55,669 

56,020 

tons 

i.SJi. 

1.36 

shoitton^ 

717M 

76,367 

Dollars 

short tons 

short tons 

acres 

tons 

short tons 

Dollars 

1919. 

20.19 

67 

262 

17,124 

0.93 

16,891 

16.62 

1920. 

66,781 

1.32 

75,074 

17.76 

66 

128 

16,291 

.96 

16,633 

11.88 

1921. 

57,462 

1.21 

60,718 

12.09 

61 

5 

15,661 

.88 

13,811 

0.67 

1922. 

59,300 

1.34 i 

79,660 

12.66 

63 

35 

16,181 

.90 

14,661 

7.30 

1923. 

1024. 

67,741 

59,075 

59,066 

L28 1 

74,140 

14.13 

24 

403 

16,864 

.90 

14,312 

a 16 

1924. 

1.36 , 

79,877 

66,966 

13.79 

26 

119 

36,166 
14,685 

.83 

12,001 

7.92 

1925. 

54,099 

L22 

13.94 

18 

431 

.79 

13,643 

a65 

1926.1 

64,760 

1.22 

66,916 

83,116 

14.07 

16 

209 

13,337 

.68 

9,098 

iao4 

1927.1 

66,764 

1.46 

11.29 

17 

84 

14,535 

1.03 

15,003 

0.60 

1928. 

63,287 

1.36 

71,920 

12.23 

14 

40 

12,924 

.90 

11,050 

7.26 

1929. 

66,019 

L88 

76,114 

12.19 

9 

fO 

13,586 

.82 

11,194 

8.04 

1930 . 

1931 s. 

62,622 

63,449 

L21 

1.20 

63,463 

64,233 

12.62 

0.06 

7 

130 

13,793 
11,977 

.78 

.68 

10,761 
8,133 

7.10 

6.18 


Bureau of Agricultural Economics. Italic figures arc census returns; other acreage, production, and 
yield figures are estimates of the crop-report Ing board. JRovIsed, 1919 to 1928. See Introduct ory text. See 
1027 ISTeorbook, p. 927, for data for earlier years. 

1 Compiled from Commerce and Navigation of the United States, 1010-1917; Foredgn Commerce and 
Navigatiott of the United States, 1918; Monthly Summary of Foreign Commerce of the United States, 
Juno issuer 1919-1926; January and June issues, 1927-1931, and official records of the Bureau of Foreign and 
Domestic Commerce. 

2 Preliminary. 


Table 283.— Uag, tame: Estimated price per ion received by producet'S Decemhtr 1, 
average UUi)-1920, and annual 19J7-10dl 


State 

Av., 

1925- 

1920 

1927 

1928 

1929 


1031 

State 

Av., 

1926- 

1929 

1927 

1928 

1929 

1930 

1931 

Me. 

N.ll. 

Vt. 

Mass. 

K.I-- - . 
('onn... . 

N.Y. 

N.J. 

P« . 

Ohio.. 

Ind. 

in. 

Mich. 

Wis. 

Minn. 

Iowa. 

Mo.. 

N, Dak. 

fl. Dak. 

Nohr. 

Kans. 

Del. 

Md. 

Va. 

W. Va. 

Dolls. 
12.06 
16,28 
12.40 
21.21 
22.90 
21.98 
12.88 
38.20 
14.92 
12.62 
12.40 
13.60 
32.72 
13.28 
latK) 
13. JO 
11.44 
&24 
9.70 
11.02 
10.08 
17.78 
16.32 
17.46 
16.84 



Dolls. 

11.00 

13,50 

11.00 

19.20 
22.00 

19.10 

12.20 
18.60 

13.10 

moo 

JO. 10 
li.SQ 

10.70 
10.60 
10.60 
11.00 
10.40 

8.60 

8.70 

10.60 

11.80 

17.60 

13.70 

16.60 

16.10 

s 

B 


N. C. 

s. c . 

Ga. 

Fla. 

Ky. 

Tcnn— 

Ala , - 
Miss 

Ark- 

La. 

Okla - . 

Tex. 

Mont. 
Jdalio 

Wyo - . 

Colo 

N. Me\- 

ArIz. 

Nev. 

Utah-— 

Wash. 

Oreg. 

Oallf.. 

U. S . 

Dolls. 

19.02 

19.14 

17.44 

19.94 
36.42 
17.00 
37.00 
lf).SS 
16.68 
16.06 
33.02 
13.82 
10,04 

9.00 

9.74 

latkO 

36,08 

mo8 

9.60 

11.46 

14.30 

12.02 

33.94 


Dolls. 
17.30 
18.60 
16, ()0 
19.00 
16.60 

10.90 
15.80 

15.20 

14.40 

34.40 

12.70 

13.20 
8.00 

IJ.OO 
10.10 

11.70 

16.90 
18.00 
11.70 

12.20 
13.10 
11.70 
14.60 

Dolls. 

17.80 
10.20 

16.80 

17.60 

16.70 
17.50 
16.20 

16.60 
J6.00 
18.60 

13.70 
13.30 

32.40 
10.80 
12.20 
11.60 
laio 
18.00 

10.40 
16.60 
16.80 
14.60 

16.40 

Dolls. 

19.30 
J8.80 
16.90 
17.00 
19,70 
20.10 

16.30 
16.60 
14.80 

lano 

ia40 

12.60 

11,00 

8.40 

9.10 
0.20 

13.00 

13.00 

7.60 

9.10 

13.30 

9.60 
moo 

Dolls. 

13.00 

11.90 

10.00 

12.70 

10.00 

11.00 

9.00 

9.60 
8.30 
8.80 

6.70 
7.80 
9.00 
8.20 
9.20 

7.60 
11.00 

9.00 

10.70 
O.SO 

8.60 
8.60 

ia20 

12.74 

11.29 

12.28 


12. Od 

9.06 


Bureau of Agricultural Economics. As reported by crop reporters. 


























































































Table 284,— Hay: Acreage^ yieldt and jtrodvcHon, hy States, averages, and annual 1980 and 1981 





























































































































































YEARBOOK OP AGRICULTURE, 1982 
Tablb 285.— Hay, tame, by kinds: Prodtietion by States, 19S1 ‘ 


Clover Iiespe- 

and Sweet- deza 


Alfalfa sweet- aeza cut Sudaa. 

time- clover (Japan prwn -^^^33 tamo 

thy a clover) for hay 



Millet, 


John¬ 

Annual 

son, 

leg¬ 

Sudan 

umes 

1 grass, 


and 


other 

LOOO 




Bureau of Agricultural Economics. Estimates of the crop-reporting board, 
a Preliminary. 

a Excludes * ‘sweetdover” and ‘ 'Lespedoza.*' 

« Not Inoluded in * ‘AU tame hey.” 
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Table 286. — Hay: Estimated average ^rice per ton received by producers^ United 
States, to 19Sl-m 


ALL (LOOflR) 


Crop year 

July 

IS 


Sept 

15 

Oct. 

15 

Nov. 

15 

Dec. 

16 

Jan. 

15 

Feb. 

15 

Mar. 

15 

Apr. 

15 

May 

15 

June 

15 

AVelght- 
ed av¬ 
erage 


Dolls, 

Dolls, 

Dolls, 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls, 

1022-23. 

1L44 

ia78 

lacs 

10.87 

11.38 

11.82 

11.98 

12.04 

12.18 

12.64 

12.82 

12.32 

13.76 

11.68 

12.03 

3023-24. 

31.78 

11.98 

12.25 

12.44 

32.75 

18.16 

13.59 

13.60 

13.63 

13.73 

13.65 

1024-25. 

33.49 

12.95 

12.68 

12.64 

12.88 

12.69 

12.70 

12.83 

12.39 

12.48 

12.17 

11.82 

12.76 

1025-26. 

32.48 

12.25 

12.42 

12.47 

13.07 

13.40 

13.31 

13.08 

12.97 

12.78 

13.12 

12.98 

12.83 

1026-27. 

12.96 

18.04 

12.88 

33.08 

13.22 

13.47 

13.38 

13.64 

13.48 

33.26 

13.20 

13.10 

ia23 

1027-28. 

31.71 

9.97 

10.51 

10.63 

10.54 

10.55 

10.60 

10.24 

10.39 

10.29 

10.70 

11.01 

10.67 

1028-29. 

10.86 

10.39 

laso 

10.60 

10.89 

11.23 

11.61 

12.06 

32.37 

12.30 

12.15 

11.88 

11.29 

1920-30. 

11.17 

10.85 

11.05 

11.07 

11.18 

11.04 

11.16 

11.10 

10.95 

10.07 

30 98 

10.91 

11.06 


10.47 

9.30 

11.31 
0.06 

12.14 

8.88 

12.17 
8.57 

12.19 

a68 

11.33 

8.71 

11.21 

ia92 

10.66 

10.59 

10.54 

9.97 

11.29 







1 





PRAIRIE 



Bureau ot ARrlcalturol Economics, Based on returns ftrom special price reporters. Monthly prices, 
hy States, weighted by production to obtain a price for the Unite<l States: yearly price obtained by woiglil- 
ing monthly prices by monthly marketings. Mean of pric'es of all loose hay reporte>d on Ibt of month and 
hst of succeo<Iing month, July, 1Q22-Decexnber, i023. Eor previous data on alfalfa, clover, timothy, and 
prairie hay see 1930 or earlier Yearbooks. 
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Tablb 287.— Hay: Aaerage price per ton at leading markets, by kind and grade, 

im-SS to 19S0-S1 



Bureau of Agriooltural Economics. Compiled from reports mado direct to the bureau. 


Table 288. — AlJaJlfa meal, No, 1 medium: Average price per ton, bagged, in car 
lots, Kansas City, to 19S1-SB 



Bureau of Agricultural Economics. Compiled from reports made to the bureau. 
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Table 290.—Pa«fwe; ^ Condition^ Ist of months hy States^ average 19iSO-19B9^ 

and 19S1 


June July August September October 



.6 03.7 78.6 68.0 70.3 63.5 


Bureau of Agricultural Economics. Esllmates of tbe crop-reporting board. 

1 For range States, conditions given as reported. Probably relates largely to farm pasture; i. e., range 
not induded. 
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TabijS 291.*- 


--Hops: Acreage, production, December 1 price, imports, exports, and 
consumption in the United States, 19^S—£3 to 1931^3 


Con¬ 

sumption 

brewers» 



Bureau of Agricultural Economics. Compiled from reports of the Division of Crop and Livestock 
Estimates, Bureau of Foreign and Domestic Cfommerce, records of the Bureau of Internal Kevonue, 1022-23 
to 1026-26; aimui^ reports of the Commissioner of Prohibitioji, 1928-27 to 1929-30; and Commissioner of 
Industrial Alcohol, 1930-31. 

1 Oompfled from Monthly Summary of Foreign Commerce of the United Stales, June issues. 1922-1028; 
January and June Issues, 1927-1931, and official records of the Bureau of Foreign and Domobtic uommeroo. 
s Figures represent hops used to make cereal boveragos. 

* Not induoliig 67,936 pounds in 192A 71,508 pounds In 1925,960 pounds in 1926, and 6,294 pounds in 1927 


used in the manufacture of distilled spirits. 

< Preliminary. 

Table 292.— Hops: Acreage, yield per acre, and production in specified countries, 

1929-30 to 1931-32 



Bureau of Agricultural Economics. Official sources and International Institute of Agriculture except as 

Beaaon IflM to 1931 in tho Nortibom 

J Preliminary. 

* British Cdumhia. 

> Prlndpal producing States. 

fiSWS include the acreage left unpicked, which was estimated at 3,500 acres in 1930 and 1,600 acres 

A Yield based on acreage picked. 

< Unoffiofal estimate. 

^ Ezdusive of acreage and production in minor producing countries for which no data are available. 
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Tadle 293.—JJops: International trade, average 19SB-l98d, annual 19&7-19S0 



Bureau of Agricultural Economics. Ollloial sources except where otherwise noted. Lupidin and hopfen- 
mehl (hop meal) are not Included when given sepanitoly. 


1 Preliminary. 


*Internatial Yearbook of Agriculture Statistics. 


Table 294. — Peanuts: Acreage, yield per acre, production, and December 1 price^ 

Vnited States, 1919-1931 


Peanuts, all 



Total pro¬ 
duction * 

1,000 lbs. 


1,126,932 
1,041,514 
879,923 
1,312,643 
1,276,078 
1,341,416 
1,176,700 
1,554,410 


Peanuts gathered 



Farm 

rice, 

ic.is 

denis 

9.83 

5.26 

3.90 

4.08 

6.78 

4.60 

8.64 

•4.54 

*3.98 

*4.44 

*8.63 

*8.25 

* 1.88 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. See 1030 Yearbook, p. 813, 
for data for earlier years. 

1 Including acres planted in com reduced to equivalent solid acres as well as the acreage grown alone, 
a Including peanuts grazed or otherwise utilized ns well as those gathered, 
s Fazm prioes are as of Nov. 15,1919-1923; Dec. 1, 1924-1931. 

* Average of State prioes weighted by total production 
«Preliminary. 
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Table 296. — Peanvis: Intemcdional trade, average 19B5-1929, annual 19^8-19$0 


Calendar year 


Country 


Average, 1925-1929 1928 lfl29 19301 

Exports Imports Exports Imports Exports Imports Exports Imi)orts 


PEINCIPAL BXPORTINO 

COUNXEIB8 It 000 It 000 1,000 

pounds pownds pounds 

British India.320, m ® 52 

Senegal_——_-_ 951,067 66 911,4W 

rSi^. 408,762 42; 314 276,^7 

Nigeria. 266,702 0 231,081 

French possessions in China. *251,847 0 

Angjo-Egyptian Sudan. S 

French Qmana-.-. IS ? J liS 

. 439 0 60 


1,000 1,000 
uounds pounds 
01,828,689 
*20 * 896,867 
106,966 272,645 
0 *830,079 
0 _ 


1,000 1,000 
pounds pounds 
0 1,322;041 
* 131 * 1,120,411 
55,718 582,081 


1,000 

pounds 

0 

*6 

16,968 

0 


3,501,480| 43,13813,755,5261 liq 009|3,604,977| 56,735| 3,696,596| 17,803 


5,0881,967,755 
02,023,086 
0 346,993 
111 136,764 
2,890 241,825 



Bureau of Agricultural Economics. Official sources except where otherwise noted. Include sbeUed 
and unshelled, assuzning the peanuts to be unveiled unless otherwise stated. When sheUod nuts wore 
reported they have been reduced to terms of unshelled at the ratio of 3 pounds unshcUod to 2 pounds of 
shelled. 


t Preliminary. 


* International Yearbook of Agricultural Statistics. 


* 4-yoar average. 


Table 296. — Peanuts: Estimated average price per pound, in the shell, received by 
producers, United States, 1922-^3 to 19S1'S9 



Jan. 

15 

Feb. 

16 

Mar. 

15 

Apr. 

15 

5.9 

6.5 

6.7 

7.1 

6.4 

6.7 

6.8 

6.7 

5.4 

5.5 

5.9 

6.7 

4.5 

4.7 

4.6 

5.1 

4.9 

5.4 

5.6 

6.7 

5.4 

5u4 

5.4 

&5 

5.0 

5.1 

5.1 

5.2 

8.7 

8.5 

8.5 

3.5 

3.3 

3.6 

3.7 

a9 
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Table 297.— Peanuts: Acreage^ yidd per acrey production, and December 1 price, 

by States, 19S8-19S1 


Peanuts gathered 


Yield iier acre 


1928 1929 1930 1931 



Farm price, Dec. 1 


1029 1930 1931 


O*. Os. Oa. 

5.9 3.1 1.9 

4.0 3.3 2.1 

8.4 4.0 8.5 

3.4 3.3 1.5 

8.5 3.3 2.2 
3.3 3.3 2.U 
3.0 2.8 1.5 

6.6 6.0 4.0 
5.0 4.6 4.0 
6.5 6.0 5.0 

8.9 8.0 2.0 

3.7 3.5 2.0 


TT. S. 1,2111,3601,133 1,419 706.1703.3 669.4 


448 747,0861.083,110 > 4.44 »3.63 * 3.26 * 1.88 


Bureau of Agricultural Economics. Estimates of the crop-reporting board. 

1 Preliminary. 

3 Average of State prices weighted by total production, which includes peanuts grazed or otherwise utilized 
as well as those gathered. 

Table 298.— Peanuts: Monthly average prices of^ cleaned and shelled peanuts, for 
prompt shipment,/* o. h, important shipping points, 19S0S1 

VIRaiNIA-NORTH CAROLINA SECTION: VIRGINIA, NORTH CAROLINA, AND 

TENNESSEE i 


Description 


Cleaned Virginias: 

Jumbos. 

Fanoys. 

Extras. 

Shelled Virginias: 

Extra large. 

No. 1. 

No. 2-. 



SOUTHEAST SECTION: SOUTH CAROLINA, GEORGIA, ALABAMA, AND FLORIDA* 


Shelled: 

Spanish, No. 1_ 

Spanish, No. 2_ 

RunniTS, No. l— 
Runners, No. 2 l.-.. 


SOUTHWEST SECTION; TEXAS, OBXAHOMA, ARKANSAS J 



SheUed: 

Spanish, No. 1. 
Spanish, No. 2. 




Bureau of A^cultursJ Economics. Based on returns from cleaners, sheiUors, and brokers. Crop year 
extends from November to next October in the Virginia-North Carolina section; farther south it begins 
earlier. 


1 Importazd; shippisg points: Boykins, Franklin, Norfdk, Petersburg, Suffolk, and Zuni, Va.; Ahoakle, 
Edenton, Elizabethtown, Enfield, Scotland Neck, Tarboro, and WiUiamstom N. O. 

i Important shipping points: Alba:^, Americus, Arlington, Ashbum, Bainbridge, Blakely, Cairo, 
Camllto, Ooleman, OorddeiDawson, Donalsonville, Fort Gaines, Leary, Pelham, Shollman, TjQNkin, and 
ValdoslA, Ga.; Andalusia, Brundidge, Dothan, Elba, Enterprise, Euiaula, Headland, and Troy, Ala.: 
Greenwood and Marianna, Fla. 

> Important shipping points: Do Leon, Denison, Dublin, and Fort Worth, Tex; Durant and Hugo, 
Okla. 
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Table 299 .—Peanut oil. crude and virmn: Peanuts, crushed, and quantity 
produced in United States, 1919—BO to 19S0—S1 



60,277[206,08a| 64,408jl92^ 898| 67,623|21», 882| 65,769|261,789] 48,160|260,016 


Bur^a of Afi^^tur^ Economics. Offloial sources except where otherwise noted. Conversions made 
on the oasis of 7.6 pounds to the gallon. 

1 Preliminary. 

»International Yearbook of Agricultural Statistics. 
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Tablb 301, —Peanut oil, refined: Average price per pound, in barrels, New York, 

to 19S1-32 


Crop year 


1922- 23. 

1923- 24. 

1924- 26. 

1926-26. 

1926- 27. 

1927- 28. 

1928- 29. 

1929- 30. 

1930- 31. 

1931- 62. 


Sept 

Oct. 

Nov. 


Ian. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Aver¬ 

age 

Cents 

12.40 

16.00 

16.46 

16.00 

16.00 

14.60 

13.60 
13.26 
11.38 

12.60 

I ^ 

£ i 


1 

Cents 

16.88 

14.75 

16.76 
16.00 

14.50 
13.60 
13.60 
12.86 

13.50 

11 

if 

I 

1 

1 



Cents 
16.63 
15.19 
10.03 
16 64 
14 8t 
13.73 
13.10 
12.66 
12.90 











Bureau of Agricultural Economics. Compiled from Oil, Paint, and Drug Beporter, average of weekly 
range. See 1930 Yearbook, p. 817, Table 334, for data for earlier years. 


Table 302. — Peas, dry field: Acreage, yield per acre, and production, by States, 

1929, 1930, and 1931 


State 

Acreage 

Yield i)er acre 

Production 

1929 

1930 

19311 

1929 

1030 

1931 

1929 

193 

19311 

Michigan.. 

1,000 

acres 

27 

1,000 

acres 

23 

1,000 

acres 

29 

Bushels 

13.0 

Bushels 

11.0 

Bushels 

8.5 

n 


1,000 

bushels 

246 

Wisconsin_ 

30 

30 

25 

15.5 

14.6 


465 

435 

262 

Montana_ 

26 

30 

33 

16.6 

17.6 

13.6 

388 

626 

446 

Tdfthn , _ . _ _ _ 

66 

64 

55 

20.0 



mmm 


1,045 

441 

ColnrAdo 

49 

49 

49 

12.0 

HyU 

9.0 

588 



■tTrdtftd Statps^ _ ^ 

187 

201 

191 

16.6 

16.6 

12.8 

2,912 

3,130 

2,440 



Bureau of Agricultural Economics. Estimates of the croiHrei>orting board. 


1 Preliminary. 


Table 303. —Clover seed {red and alsike), sweetclover seed, Lespedcza [Japan clover) 
seed, and alfalfa seed: Acreage, yield per acre, production, and December 1 price, 
by States, 1929-1931 

CLOVER SEED (RED AND ALSIKE) 












Price 

per bushel 



Acreage 


Average yield per 

Production 

ro( 

joivodby 

State 





acre 





producers Doc. 1 


1929 

1930 

19311 


IS 

1931 



19311 

IQ 

■ 



Acres 

Acres 

Acres 

Bush. 

Bush. 

Bush, 

Bush, 

Bush, 

Bush, 

DcUs, 

Mis. 

Mts. 

N,y. 

m] 

2,700 


1.8 

J.9 

L6 

16,200 


^BH !Tm 

14,00 

flV 

9.70 

Pa-. 

tVij 

8.000 


16 

L6 

L7 

10.600 

Bjs^vTO 

TO 



12 60 

Ohio. 

iTij 



1.3 

■M 

L4 



Bv.ii! 1 : 1 !) 

■ uy<>] 


7.00 

Ind. 


149.000 

131.000 

1.2 


1.0 



Bl^ TO 


1L80 

6.40 

Ill.. 


162,000 


1.2 

Ll 

1.2 

248,600 

172 200 

Brfii TO 

10.26 

1240 

7,20 

Mich. 


125,000 

Kn TO 

1.6 

1.2 

1.36 

312 000 

BlhlU 

Bfrn TO 

9.60 

12 40 

2 90 

Wls. 

m] 

138,600 

■:*{1 TO 

1.6 

1.4 

1.2 


TO 

99.600 

9.iK) 

11.40 

7.60 

Minn. 

m] 

96,000 

TO 

1.7 

20 

LI 

102400 

TO 



11.80 

BAl!] 

Iowa. 


118,000 

BS TO 

1.2 

1,26 

LO 


Bfg TO 


EuES 

12 50 

2 60 

Mo. 

ixi] 


TO 

1.2 

1.2 

L2 

TO 

Bjr^ TO 


9.60 

11.76 

260 

N. Dak„„ 

tVi] 

1,000 

Bf TO 

3.0 

ao 

L6 

Bjj^ TO 

^Bn TO 


0.60 

11.76 

KXSi 

Nebr-. 

iXi] 

17,800 

BKj TO 

1.6 

1.8 

1.6 

TO 

TO 



1L80 

Biytl 

TTfinfi _ 

^Btl oj] 

17,000 

TO 

1.6 

L6 

L6 

^Bq TO 

TO 



EiScy 


Md. 

' 1 ^ 1 ] 

6 w000 

(*) 

1.4 

L4 


^B^ 'zVi' 

^BIQ rTl 


lAfiO 

1L40 


Va. 


5.000 

hS 

1.65 

.3 


TO 

TOf 



BiVril 


Ky. 

tYlj 

3,000 

Bp TO 

1.6 

LI 

20 

TO 

^K] TO 


KwiV 

1A40 


Tenn.1 

^Bn m] 

3,000 

Bji TO 

Z1 

20 

L5 

Th 

BjK iTO 



14.60 


Idaho-, _ 

^BQ iVtj 

34,000 

jTO 

4.2 

6.1 

4.6 

TO 

TOi 


■jn^j 



Wvo. 

^B|0 

2,600 

jTO 

2.3 

6.0 

L6 

B|||d TO 

Bj^ TOi 





Colo. 


2,000 


6.0 

6.0 

4.6 

^Bln TO 

^Bf!) iTO 





Oreg. 


17,000 

miLiii 

3.6 

21 

26 


62700 

69,600 

9.85 

1280 

250 

IT. S„. 




1.47 

L42 

L88 





1L78 

7.16 


I PreUmlnary. a Less than 1,000 acres. 

100446^—32-49 
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Table 303 .—Clover seed (red and alaike), sweetclover seed, Lespedem (Japan dover) 
seed, and alfalfa seed: Acreage, yield per acre, production, and December 1 price, 
by States, 1929-1931 —Continued 

SWEETCLOVER SEED 



LESPEDEZA (JAPAN CLOVER) SEED 



ALEALEA SEED 



Bureau of Agricultural Economics. Estimates of the crop-reporting board. 

1 iPreliminary. 

Table 304 .—Clover seed: Receipts, Chicago, 1922-23 to 1931- 



Buieau of Agricultural Economics. Comphed from annual reports of the Chicago Board of Trade. 
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Table 306. —Alfalfa seed: Estimated aoerage price per bushel received by producers, 
United States, 192B-SS to 19$1-S2 


Crop year 



Oct. 

15 

Nov. 

16 

Dec. 

15 

Jan. 

15 

Feb. 

15 

Mar. 

15 

Apr. 

15 

May 

15 

June 

15 

July 

15 

Weight¬ 
ed aver¬ 
age 1 


RH 

Dolls, 

Dolls, 

Dolls, 

Dolls. 

Dolls. 

DoUs. 

Dolls. 

DoUs. 

Dolls. 

DoUs. 

Dolls. 

DoUs, 

1922-23. 

7.74 

8.00 

7.94 

&50 

9.45 

9.58 

9.96 

10.56 

ia44 

10.59 

10.67 

10.26 

9.36 

1923-24. 

10.38 

9.20 

10.76 

10.21 

10.19 

10.43 

10.51 

11.17 

11.41 

11.67 

11.39 

11.33 

10.63 

1924-26. 

10.99 

10.74 

10.39 

iai6 

10.33 

ia62 

11.05 

11.72 

12.73 

12.00 

10.99 

11.41 

10.62 

1926-26. 

9.88 

10.51 

10.30 

10.65 

9.87 

9.51 

0.48 

0.82 

0.94 

0.02 

10.22 

9.79 

9.09 

1926-27. 

9.37 

9.17 

8.04 

9.42 

0.48 

10.12 

10.33 

10.50 

11.04 

10.63 

10.62 

10.17 

9.46 

1927-28. 

9.62 

9.69 

9.78 

9.45 

9.76 

0.65 

9.74 

10.11 

10.35 

10.52 

10.91 

10.24 

9.87 

1928-29. 

10. ,38 

10.25 

10.71 

11.96 

12.691 

12.67) 

13.19 

13.84: 

14.19 

14.69 

14.91 

14.68 

11.37 

1920-30. 

13. .62 

12.86 

11,681 

10.83 

11.101 

11.16 

11.16 

11.07 

11.97 

12.38 

12.06 

12.10 

11.66 

1930- 31. 

1931- 32.! 

11.91 
9.69 

11.36 

8.35j 

10.681 

6.94 

10.18 

6.58 

9.861 

6.97j 

9.97 

10.20 
. 1 

0.01 

9.89 

9.70 

9.64 

0.98 

10. B5 











Bureau of A^cultural Economics. Based on returns from special price reporters. Monthly prices, 
by States, weighted by production to obtain a price for the United States; yearly price obtained by weighting 
monthly prices by monthly marketings. 

i Straight crop year average until 1924. For previous data see 1030 or earlier Yearbooks. 


Table 306. —Clover seed, red: Estimated average price per bushel received by pro¬ 
ducers, United States, 1922-23 to 1931S2 


Crop year 

Sej^t, 

Oct. 

16 

Nov. 

15 

Dee. 

15 

Jan. 

15 

Feb. 

16 

Mar. 

16 

Apr. 

16 

May 

15 

June 

15 

July 

16 

Aug. 

15 

Weight¬ 
ed aver¬ 
age 


DoUs. 

Dolls. 

Dolls. 

DoUs. 

Dolls. 

DoUs. 

DoUs. 

DoUs. 

DoUs. 

Dolls. 

DoUs. 

DoUs. 

Dolls. 

192^23. 

8.85 

9.00 


10,88 

11.16 

11.52 

11.71 

11.48 

11.20 


10.94 

10.46 

10.71 

1923-24. 

13.07 

12.20 

12.18 

12.22 

12.51 

12.67 

13.04 


13.07 

12.72 

12.42 

mvwm 

12.38 

1924-26. 

12.16 

12.80 

13.42 

15.31 

16.17 

16.95 

.18.19 

17.40 

16.82 

15.48 

16.67 

14.86 

16.35 

1926-26. 

13.42 

14.42 

11.85 

16.481 



17.45 

17. H8 

18.08 

17.16 

17.17 

16.83 

15.87 

1020-27.! 


17,21 

17.85 


10. Of! 

20.18 

21.16 

22.75 

22.45 

22.07 


17.94 

19.06 

1927-28. 

10.78 

16.671 


15,33 

16.97 

16.37 

16.90 

■ fiVlM 


16.89 

16.42 

16.90 

10.11 

1928-29. 

16.26 

16.49 

16.68 

16.81 

10.06 

17.37 

17,64 




17.17 

16.30 


1929-30. 

12.48 


9.76 

9.04 


9.96 




ifOtol 


mfml 


1930- 31. 

1931- 82. 


12.47 

6.73 

12.36 

6.97 

11.76 

7.34 

11.78 

11.64 

11.54 

11.69 

11.80 

11.84 


10.08 

11.79 












Bureau of Agricultural Economics. Based on returns hrom si)ecial price reporters. Monthly prices, 
by States, weighted by production to obtidii a price for the United States; yeturly prices obtained by weight¬ 
ing montidy prices by average monthly marketings. For previous data see 1930 or earlier Yearhooks. 


Table 307. — Timothy seed: Acreage, yield per acre, production, and December 1 
price, by States, 1929-1931 


State 

Acreage 

Average yield 
per aero 

Production 

Price per bushel 
received by pro¬ 
ducers Doe. 1 

1920 

1930 

1 

19311 

1029 

1930 


1929 

1930 

19311 

1929 

1930 

1931 

j 

Aerfs 

Ams 

Aerts 

Bush. 

Bush. 

Bush, 

Bush. 

Busk. 

Bush. 

Dolls.] 

Dolls. 

Dolls. 

Pa. 

5,000 

4,000 

4,000 

2.5 

2.6 

1 3,1 

12,500 

10,400 

12,400| 

3.20 

3.70 

2.80 

Ohio. 

29.000 

13,000 

26,000 

3.5 

3.2 

4.2 

101,600 

41,600 

109,200 

2.25 

3.20 

1.60 

Ind. 

9,000 

4,000 

15,000 

3.2 

2.2 

3.5 

28,800 

8,800 

52,500! 

2.251 

8.20 

2.00 

Ill. 

54,000 

59,000 

71,000 

3.0 

2.9 

3.4 

162,000 

171,100 

241,4001 

2.20 

8.10 

1.70 

Wis. 

10,000 

18,000 

19,000 

3.2 

8.8 

3.6 

82,000 

68,400 

66,500 

2.46 

3.10 

1.70 

Minn. 

40,000 

44,000 

44,900 

4.2 

4.2 

3.5 

168,000 

184800 

167,200 

2.20I 

2.80 

1.60 

lowh. 

172.000 

206,400 

217,000 

3.6 

5.0 

4.8 

619,200 

1,032,000 

1,041,600 

2 . 20 

2.80 

1.00 

Mo. 

80,000 

72,000 

80,000 

2.9 

2.8 

44 

232,000 

201,600 

362,000 

2.20 

2.50 

1.60 

N. Dak. 

2^900 

2,600 

2,600 

8.0 

3.0 

2.0 

8,700 

7,600 

5,000 

2.20 

2.40 

1.90 

S. Dak. 

4,800 

5,300 

3,400 

2.7 

2.6 

2.3 

13,000 

13,800 

7,800 

1.90 

2.40 

2.30 

U. S—. 

406,700 

428,200 

482,800 

3.39 

j 4.06 

4 241,377,700 

1,740,000 

2,045,600 

2.22 

2.82 

1 .6L 


Bureau of Agricultund Economics. Estimates of the crop-reporting board, 
i Pielimiaary 
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Table 308 .—Timothy seed: Receipts, Chicago, to 19S1-32 


Crop year Aug. 



Bureau of Agricultural Economics. Compiled from annual reports of the Chicago Board of Trade. 

Table 309 .—Timothy seed: Estimated average price per bushel received by pro* 
ducers, United States, 1982-23 to 1931-32 


Crop year 1 Sept. 


Juno July 
16 15 




Bureau of A^cultural Economios. Based on returns from special price reporters. Monthly prices, 
by States, weighted by production to obtain a price for the United States; yearly prices obtained by weight- 
tag monthly prices by average monthly marketings. For previous data see 1930 or earlier YearbooksT 

Table 310.— Seeds: Average price per 100 pounds, specified markets, 1922—1931 


, AlfalfiEi, Alsflce Red tucky Tim- Sweet- Meadow Lespe- German Amber B[airy Sudan 

i- Kjai^ oloyer? othy, clover, fescue, deza, millet, sorgo, vetch, grass. 

7- City Chi- Chi- grass, Ohl- Minne- Kansas Louis- Kansas Kansas Balti- Kansas 

y cago cage Kansas cago apolis City ville City City more City 


Dolls. Dolls. 
liLiiS 4.29 

16.81 14.28 

10.45 8.22 


Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

17.96 

la 21 

23.50 

53.50 

6.99 

a53 

15.90 

17.11 

2.03 

20.03 

16.46 

20.93 

25.88 

7.02 

1241 

10.00 

ia98 

3.76 

22.26 

15.66 

2a 87 

25.09 

7.96 

15.28 

ia58 

20.78 

3.80 

22.84 

28.38 

33.97 

28.00 

6,79 

12.34 

9.42 

19.50 

4.68 

20.40 

27.55 

33,67 

38.05 

7.94 

9.65 

1A49 

1A74 

a 16 

10.60 

37.42 

42.54 

20.53 

A 97 

13.66 

25.00 

1 &57 

3.25 

21.90 

27.80 

30.65 

19.72 

4.74 

8.55 

1A70 

17.65 

2.45 

26.04 

34.05 

38.63 

3L31 

6.54 

&50 

16.01 

2a 43 

3.44 

24.81 

19.90 

21.35 

20.00 

ao6 

&00 

10.00 

lA 37 

3.45 

22.56 

23.88 

25.04 

84.37 

10.55 

6.22 

10.76 

14.69 

3.69 
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Table 311. — Field seeds: Average wholesale price per 100 pounds at specified 
markets, by months, 19SS-19S1 




Bureau of Agricultural Economics. Compiled from data of the seed laboratory, Bureau of Plant 
Industry. 

^Imports of hairy vetch and swoetclover for all years are based on information furnished by U. S. Customs 
Service. All other figures represent imports of seed permitted entry under tho Pederal sood act (formerly 
designated the seed impoitatlon act.) 

* Less than COO pounds. 

* Bata not compiled. 





































































































































































































Bureau of Agricultural Ecouomics. Estimates of the crop-reporting board. Revisions for the year 
1620-1981 were made January^ 1982. 

1 Prior to 1900 estimates for each 10-year period represent an Index of annual changes applied to census as 
base on first report after census data were available. Figures for 1900-1919 are tentative revised estimates 
of the Bureau of Agricultural Economics as first published in 1927 yearbook. 

> Obtained by subtracting the estimates of cows on farms shown in Table 386 from the estimates 
of ''all cattle on fanns'' shown in this table. 

* Series for 1867-1899 are estimates as currently reported. 

«Data for 1900-1925 are an old series adjusted on basis average relationship between the old and new 
senes firom 1926 to 1928. Old series was weighted averages of prices by age groups only and was shown 
in 1928 Yearbook. The conversion factor was 0.9466 (base is old series). Data lor 1926-1032 are a new series 
referred to above, of average values by age and sex classification weismted by numbws in each class. 

»Italic figures for Census years represent classification of cattle as follows: 1840reported as "neat cattle/’ 
1880 and 1890 exclude an estimated number of unenuznerated cattle on ranges as follows: 1880,3,750,022; 
W90,6,2^,220. No Mtimate made prior to 1880. Pigu^ for census prior to 1900 were nomin^y exdu- 
rive of calves, though some calves may have been included. 1900,1910, and 1930 taolnde spring bom c^ves. 
186(^1^ exclude working oxen as follows: 1850,1,700,744; 1860,2,254,911; 1870,1,319,371; 1880,993,841; 1890, 
1,117,494. Not seppately reported after 1890. Census dates were June 1, from 1840 to 1900; Apr, 15,1910; 
Jan. 1 .1920 and 1925; Apr. 1, 1930. » f ^ 

< Original estimate of the Bureau of Agricultural Economics. 

TPrSUminary. 
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Table 314. —All cattle and catoee^ including cows and heifers kept for milk: Esiu 
mated number on farms and value per head, by States, January 1, 19ft8-19S2 


Value per head i 


State and division 



niinois 
Michigan 
Wlficonstn. 


2,053 2,004 2,1^ 2,266 2,401 
1,318 1,336 1,391 1,376 1,390 


. 2,920 2,913 3,056 3,160 3,184 

North Central, East. 9,068 0,174 9,689 9,713 10,013 

Minnesota. 2,750 2,872 3,030 3,151 3,246 

Iowa-. 3,758 3,858 3,983 4,063 4,186 

Mlssoi^. 2,250 2,360 2,500 2,651 2,660 


North Dakota. 1 ,140 1,105 

South Dakota. 1,718 1,758 

Nohradca. 2,766 2,931 

Kansas. 2,670 2,854 


1,140 1,105 1,807 1,398 

1,718 1,758 l,8fl 1,946 


1,807 1,398 1,454 

l,8fl 1,946 1,907 

3,016 3,167 8,101 
2,991 3,141 3,392 


North Central, West... , 17,052 17,818 18,698 19,417 10,948 

North Central. 26,120 26,992 28,2^ ~iM3Q ~2n,S ~ 

Deia^p^. 5i iio m 49 io ~ 

Mwhmd. 266 273 277 277 277 

. 723 752 777 754 782 

Vicginta. 455 478 610 500 525 

Nortil Carolina. 496 496 507 532 548 

South Carolina. 285 268 261 261 266 

Sla. 769 736 758 773 789 

ida. 488 444 432 432 441 


South Atlantic. 3,631 3,497 3,672 3,678 3,6771 


Kentucky— 

Tennessee— 

Alabama.— 

MississippL. 

Arkansas.— 

T^ulslona_ 

Oklahoma.- 


Oklahoma. 1,729 1,814 1,916 2.010 2,161 

Texas. 5,950 6,152 6,252 6,127 6,127 

South Central.3 12,98 3 13,214 J3,217 13, 652 

Montana. l,”l4i ’’lim ~l7263""l^“ 


1,377 1,421 1,454 1,541 1,541 


New Mexico." 1,166 i;073 I’.lOO iJlOO 


Arizona.... 

Utah_ 

Nevada.... 
Washington 
Oregon._ 


46.80 34.60 
42.50 30.40 
48.30 31.70 
47.70 34.80 

51.80 34.00 


41.70 26.60 

42.40 26.60 

34.70 23.80 
84.90 22.60 
37.30 21.90 
39.00 24.20 

33.40 22.00 


66.30 46.20 

61.10 41.20 

33.90 27,80 
36.00 28.60 

35.90 27.10 

33.10 28.60 

23.90 16.60 
23.70 18.00 


81.80 23,70 

28.80 20.50 

22.40 16.80 
20.30 14.30 
19,20 16.20 
22.70 18.20 

25.40 18.70 
23.00 17.30 


38.80 24.10 

40.70 24.60 

40.30 24.50 

87.80 22.50 

30.30 21.30 
33.20 22.30 
4a30 22.70 

88.70 26.70 
47.90 37.00 
4a70 29.80 
61.60 38.90 


-fWf I ff A #04/ 41V i/4/« OV irX* f U vUL lU JSUm oU 

California- . 2,070 2,049 1,907 2,006 1,886 63,70 64,60 68.00 61.60 38.90 

'Western . 10,023 9,914 10,010 10,329 10,407 47.70 68.11 63.72 40.76 26.43 

United States.. 56,701 l7,878l«, 730 00,916 12 ,407 60.81 ~68.77 ~66.00 ^ 64 

Bnrc»tt of Economies. Estimates of crop-reporting board. Kevlslons by States, 1920-1927. 

are published in February, 1082, Crops and Markets. 

subgroups (cteified by age and sex) divided by total number and rounded to 
nearest dime for States. Division imd United States averages not rounded. State figures arc new weighted 
seriM not comparable to State figures previously published for the years prior to 1926. 

3 uevisod, January, 1932. 

* Preliminary, 
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Table 315. — CatOe: Number in countries having 150,000 or over, average 19M~ 

19B5y annual 1926-1931 


Country 

Month of 
estimate 

Average 

1021- 

10261 

1026 

1927 

1028 

1929 

1930 

1981 

North America and West 
Indies: 

TTnitfMi Rtatfls_ 

January 

Thou- 

sands 

66,726 

0,688 

*2,402 

268 

*466 

Thou¬ 

sands 

69,977 

8,671 

6,686 

664 

Thou¬ 

sands 

67,628 

9,172 

Thou¬ 

sands 

66,701 

8,793 

Thou¬ 

sands 

67,878 

8,825 

Thou¬ 

sands 

69,730 

8,937 

Thou¬ 

sands 

60,916 


JnnA. 





Jnly ____ _ _ __ 

310 

298 

3^ 

416 











*328 




*1,200 

436 

4,841 

640 

270 








423 

3,783 

478 

4,704 

443 

4,720 

488 

141 

309 

4,421 




December* 

4,846 

4,377 

Domini^ Eepublic- 

Porto Rioo.. 








Estimated total ?. 


87,000 







South America: 


7,468 

2,680 

117 

*1,600 
1,108 
2,146 
1,067 
« 34,271 
*8,432 
4,600 
*37,066 

6,600 

8,727 



7,343 

*3,000 

164 









138 

1,280 

141 

154 

164 

*1,286 






PAhriiAry 



*1,806 


■Bolivia 


2,320 

1,404 


1,866 


nhila 



*40,000 

*7,128 



SAptAmhAr 














December *___ 






, __ 

_do. _—_ 





*1*32,212 


Estimated total ?. 







101,600 







Europe: 

■RnglATMl anrt WaTar 

Jiine^ _ 

6,824 

10 

1,171 

748 

6,253 

10 

1,108 
667 

6,275 

10 

1,210 

697 

6,026 

19 

1,214 

738 

6,958 

20 

1,233 

700 

6,860 

20 

1,233 

673 

0,064 

TfiltTnf Mati ___ _ 

__do—_-_ 

PlRntlATld _ __ 


1,208 

680 

Northern Trelend. 


Trfsh liVAA Rtate_ 

_do_ 

4,266 

1,128 

2,418 

2,613 

2,063 

1,660 

13,682 

3,457 

764 

6,812 

1,425 

16,786 

2,241 

3,047 

1,200 

4,047 

1,209 

*2,898 

2,913 

4,126 
1,221 

4,137 

1,224 

4,038 

1,261 

3,060 

3,057 

*2,366 

1,738 

16,631 

4,029 

1,310 

Norway n_ 

.do. 

s,Rweden __ 

_.do.._ 

Denmark_ 

July , _ 

^838 

3,016 

3,036 

3,197 

Netherlands _ -__ 


Belgium_ 

^Ac^ber ^ 

1,656 

14,373 

8,704 

1,71? 

14,482 

3,688 

1,739 

14,941 

i,'75i 

15,006 

*3,660 

1,769 

16,467 

PranflA - .. _ _ 

.do.. 

Spain___ 

_do...—__ 

PortngAK- 





Italy^_ 

(March-April)- 

April* 

*7,400 

*1,687 

17,202 




*6,902 


Switzerland . _ . 




*1,609 

18,431 

Germany_ 

Paceurber * ^ . 

17,221 

18,011 

18,414 

18,0;i3 

*2,313 

AiutriA . _ 

(pecember-April). 
Pacamber * 

Ozeohoslovakia_ 

4,337 

1,866 

4,122 

742 

1,028 

6,670 

8,063 

1,149 

867 

608 

1,847 

58,263 

4,690 

1,847 




4,468 

1,814 

3,860 

Hungary 

April __ 

1,806 

3,760 

964 

2,266 

4,992 

8,602 

1,128 

967 

634 

1,872 

68,158 

1,812 

3,086l 

047 

__ 

1,819 

3,765 

966 

1,786 

Yugoslavia B.. 

January 

GreenAS _ 

Paoornboro ^ , 

874 

Bulgaria«__ 

_ ^do- - - - 


BrnnAnfaB 

_do_ 

6,219 

4,637 

^§§§i§ i 

4,366 
9,400 
1,170 
1,026 
627 

4,011 

0,782 

Poland _ _ __ 

November _ _ 

Lithuania . . 


1,396 

966l 

609 

1,860 

i 

63,026 

1,199 
061 
<161 
* 017 

70,700 

Latvia_ 

.Tim A_ 

1,117 

Estonia. _ 

July 

Plnland-. 

September 


Bussia, European and 

AaiaHo U_ _ 

Summer- ^ 

63,800 


Estimated total ex¬ 
cluding Eussia 7_ 



98,000 

(4,000) 

1,711 

863 
459 

2,166 

1,086 

^000 

1,310 

864 

*n,246 

663 

3,038 

l,10fl 

81C 







Africa: 

Abyssinia (Ethiopia) 



—. 

4,000 

1,814 

887 

501 

2,629 

009 

3,096 

1,680 

1,603 

*1,106 

*799 

3,482 

1,733 

48£ 




Morocco___ 


"’l,'033 

946 

370 

2,329 

910 

3,162 

1,486 

1,600 

1,866 

849 

468 

2,402 

1,030 

2,997 

1,497 

1,601 

2,151 

807 

484 

*2,844 

*1,130 

3,083 

1,623 

1,605 

1,112 

2,092 

939 

498 

^825 

1,100 

2,973 
1,672 
1,300 
1,113 


Algeria__ 

September_ 


Tunis_ 

December *_ 


Prench West Africa_ 



Prench Sudan _ 



Nigeria, including British 
Oameroon___ _ 



Egypt 8 

September_ 


Anglo-Egyptfan Sudan... 



Italian Somaliland. 

Pebruary_ 


Eritrea__ 



748 

8,476 

1,338 

40fi 


Kenya Oolony_ 

March-^une 

3,418 

1,342 

881 

m 

3,408 

1,710 

26fl 

5,193 

1,911 

10 ? 


Uganda... 

Deoember # _ . 


Prench Equatorial Africa. 



Belidan Oongo_ ^ _ 


49j 


See footnotes at end of table. 
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TABiiB 315.— Cattle: Number in countries havirw 160,000 or over, average 1021— 
1926, annual 1926-19Sl---^ontiDXLed 


Country 


Month of 
estiniale 


Aveiage 

1921- 

10261 


1926 


1927 


1928 


1929 


1930 


1981 


Africa—Continued. 
Buanda-Urundi.. 
Angola-Portuguese 

WMt Africa. 

Mozambique (Portuguese 

East Africa). 

British Southwest Africa. 

Bechuanaland. 

Union of South Africa.... 
Basutoland. 

Ehodesia— 

Northern. _ 

Southern_| 

Swaziland 


Thou¬ 

sands 

7001 


342 

561 


April-May.. 


Tanganyika Territory.. 
Madagascar. 


December*-. 

_do_ 

-do. 


February. 


604 


1,794 

244 

3,806 

7,708 


Thou¬ 

sands 

760 

742 


621 
518 
10,514 
645 


2,102 

185 

4,479 


ThOVr 

sands 

771 

1,053 

412 

585 

598 

10,590 


2,189 

300 

4,706 

7,362 


Thou¬ 

sands 

800 

1,074 

462 

655 

625 

10,660 

650 

416 
2,327 
350 
4 

6 | 001 | 


Thou¬ 

sands 

820 

1,423 

479 


Thovr 

sands 

1,000 


Thou¬ 

sands 


491 

655 


»10,695 
664| 

441 

2,326 

367 

4,867 

6,841 


649 

473 

2,468 

380 

6,170 

7,048 


Estimated total 7.. 


Asia: 

Turkey. European and 

Asiatic *-. 

Persia. 

Syria and I<ebanon... 

India-* 

British. 

Native States. 

Ceylon«. 

China, including Turke¬ 
stan and Manchuria. 

Japan. 

Chosen *. 

Taiwan«. 

French Indo-Chlna *. 

Siam a. 

Philippine Islands *_ 

Dutch Bast Indies— 

Java and Madura *_ 

Outer Possessions*_ 

Estimated total, ex¬ 
cluding Hussia ^..- 

Oceania: 

Australia. 

New Zealand. 


Decembei^April- 

do. 

December«. 


December *- 

-do. 

-do. 


March.. 

December®.. 

-do- 

-do_ 


50,000 


4,821 
® 1,000 
257 

146,760 

83,982 

1,460 

22,000 

1,440 

1,667 

407 

3,474 

6,701 

2,393 

5,287 

1,872 


6,572 


5,772 


5,559 


5,215 


5,343 


243 

[150,832 

33,276 

1,467 


312 

[151,288 
' 34,643 
1,537 


318 

[161,146 

33,409 

1,588 


332 

151,330 

33,671 

1,018 


391 

154,629 

*43,207 

1,650 


1,460 
1,501 
, 379 

1*3,060 
8,230 
2 ; 622 

5,721 

1,965 


1,465 

1,595 

381 

1*8,778 

8,495 

2,840 


1,952 


1,474 
1,586 
, 386 

1*3,896 
' 8,657 
2,958 

6,781 
1» 


1,484 
1,570 
388 
1* 3,026 
9,879 
3,064 

5,658 

2,022 


1,488 

1,586 

800 

3,700 

9,153 


1,612 


5,700 

2,040 


6,768 

2,064 


236,200 


December ®. 
January_ 


13,789 

3,393 


13,28d 


11,963 


3,453 3,258 


11,617 

3,274 


11,301 

8,446 


11,202 

3,766 


Estimated total f . 

Total countries re¬ 
porting all periods, 
including Kussla— 
To 1930 (65) 15.... 
To 1931 (17) 1® 1®.. 

Estimated world 
total, including 
Kussia ’f . 


17,400 


447,738 
136,263 


455,142 400^310 


130,391 


128,880 


462^277 

129,119 


461,511 

130,246 


132,580 


133,823 


648,300 


Bureau of Agrloultural Ficonomics. Compiled from ofllchd sources and the International Institute of 
Agriculture unless otherwise stated. Figures In parenthesis interpolated. 

I Average for 5-year period if available; otherwise, for any year or years within this period except as 
otherwise stated. 

* Incomplete. 

« Year 1918. 

® Census. 

® Unofficial, 

® Countries reporting as of December have been considered as of Jan. 1 of the following year; i. o., figures 
for number of cattle in France as of Deo. 81. 1925, have been put in the 1926 column, etc, 

7 This total includes Interinfiations for a fow countries not reporting each year and rough estimates for 
some others. 

* Buliaioes included. 

* Year 1920. 

s® June, 19^. 

II In rural communities only. 

u Years 1924-1926, from Statistical Review, Ootober, 1928, p. 6; year 1927, A^cultursd Btatistios of the 
U. S. 8. B., Iienin Academy, 1927-1980—Planned Economy No. 12,1030, State Planning Board. 

1 ® Number in towns assumed to be some as in 1927; i. e., 177,000 and added in for purposes of comparison 
with preceding years. 

1 * Including 1925 estimate of 1,324,500 cattle and bufioloos in order to compare with preceding estimates. 

M Oomparahle totals for number of countries indicated. 

2 ® Exoludfrig Russia as figures are not available for 1931. 
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Tablh 316. —Cattle and calves: Receipts and stocker and feeder shipments at all 
public stockyards, 192^-1931 

RECEIPTS, CATTLE 



Year Jan. 


TTiou- Tfcott- TRom- 
sands sands sands 


1,327 
1,272 




RECEIPTS, CALVES 


477 

461 

468 

611 

472 

590 

688 

626 

578 

564 

671 

667 

499 

566 

497 

606 

602 

678 

618 

660 



STOCKER AND FEEDER SHIPMENTS, CATTLE 
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Table 317 .—Cattle and calves: Receipts at principal public stockyards and at aU 
public stockyards, 

CATTLE 



1922.. 

771 

70 

375 

324 

540 

132 

lOO 

457 

66 

2,825 

3,252 

6,077 

1923. 

761 

59 

358 

311 

576 

108 

101 

510 

45 

2,829 

3,883 

6,212 

1924. 

794 

59 

350 

343 

572 

104 

117 

634 

88 

2,910 

3,613 

6,523 

1926. 

84S 

60 

406 

310 

649 

110 

125 

641 

52 

8,108 

3,842 

6,9,50 

1926. 

766 

56 

462 

241 

433 

123 

116 

730 

84 

2,901 

3,846 

6,837 

1927. 

710 

03 

444 

330 

400 

98 

99 

627 

62 

2,834 

3,671 

6,505 

1928. 

702 

77 

415 

326 

361 

94 

87 

573 

63 

2,746 

3,643 

6,289 

1929-. 

072 

08 

391 

327 

342 

102 

89 

546 

61 

2,601 

3,602 

6,103 

1930. 

657 

88 

383 

331 

304 

120 

100 

:)59 

82 

2,686 

3,782 

6,368 

1931. 

547 

64 

379 

213 

292 

120 

70 

603 

82 

2,406 

3,723 

6,120 


Bureau of Agricultural Economies. Compilod iirom data of the livestock and meat-reporting service of 
the bureau. Boceipts, 1900-1921, are available in 1924 Yearbook, p. 840, Table 435. 


1 Bounded totals of the complete figures. 

Table 318 .—Beef cattle and veal calves: Estimated average price per 100 pounds 
received by producers in the United States, WS^-^ldSl 
BEEF CATTLE 


Weight¬ 
ed aver¬ 
age 



Mis. 

JDoWs. 

MU. 

Boils. 

Boils 

4.75 

6.07 

5.46 

5.53 

5.70 

5.61 

5.55 

5.62 

6.78 

5.77 

5.38 

5.47 

5.63 

5.82 

5.94 

5.63 

5.69 

6.18 

6.56 

6.48 

6.31 

6.42 

6.65 

6.66 

6.57 

6.45 

6.60 

6.82 

7.13 

7.17 

1 8.48 

' 8.72 

8.81 

8.92 

9.09 

8.97 

8.89 

9.16 

9.53 

9.72 

8.69 

8.68 

8.77 

8.65 

8.36 

6.41 

6.03 

6.03 

6.00 

6.67 


VEAL CALVES 
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Tablb Z19.—Feeder ccOtle, inapeeted: Shipments from pvMic stockyards, 190-1981 


Origin and destination 


Market origin: 


Fort Worth, Tex- 

Indlanapoli^ Ind. 

Slansas Cit^ Kans..- 

Loulsvnie, Ky. 

Oklahoma City, Okla- 


AU other inspected-, _ 


State destination: 

Colorado- 

Illinois. 

Tn ^fanft __ 

Iowa. 


Kentucky_ 

Michigan. 

Minnesota.... 

Missouri. 

Nebraska. 

Ohio. 

Oklahoma.... 
Pennsylvania. 
South Dakota. 

Texas. 

Wisconsin...- 
Another.. 


1922 

1923 

1924 

1925 

1920 

1927 

1928 

1929 

1930 

Th&w- 

Thou- 

Tfum- 

Thou- 

Thou- 

Thou- 

Thou- 

Thou- 

Thou- 

tands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

832 

275 

246 

230 

245 

167 

171 

167 

132 

344 

347 

346 

281 

288 

328 

403 

334 

327 

184 

170 

136 

113 

no 

97 

90 

99 

86 

209 

162 

160 

196 

233 

273 

285 

237 

190 

44 

59 

49 

55 

44 

29 

31 

27 

27 

1,106 

1,138 

901 

825 

706 

671 

684 

680 

650 

42 

33 

21 

27 

19 

34 

24 

17 

10 

91 

77 

56 

78 

69 

89 

80 

85 

70 

566 

545 

476 

390 

379 

329 

355 

398 

405 

280 

281 

249 

247 

300 

237 

274 

286 

282 

104 

97 

85 

71 

56 

51 

60 

61 

90 

306 

223 

173 

208 

291 

203 

198 

209 

153 

198 

198 

193 

200 

152 

198 

205 

164 

217 

224 

194 

186 

177 

105 

268 

344 

326 

312 

4,039 

3,799 

3,276 

3,098 

3,087 

2,974 

3,204 

3,080 

2,051 

126 

159 

166 

131 

160 

180 

210 

184 

156 

546 

500 

439 

437 

435 

290 

310 

313 

276 

151 

149 

137 

150 

167 

136 

113 

106 

94 

841 

742 

670 

487 

577 

431 

499 

538 

506 

511 

511 

473 

468 

378 

423 

478 

463 

454 

54 

49 

25 

41 

43 

86 

59 

46 

24 

50 

46 

47 

49 

41 

36 

41 

34 

21 

18 

22 

31 

86 

32 

25 

29 1 

42 

41 

395 

418 

285 

277 

255 

267 

229 

203 

102 

659 

648 

565 

427 

374 

386 

474 

447 

561 

123 

113 

90 

97 

102 

93 

70 

83 

52 

151 

115 

108 

168 

150 

170 

143 

155 

128 

41 

27 

24 

31 

30 

31 

70 

44 

37 

63 

70 

57 

38 

32 

50 

64 

75 

91 

111 

95 

128 

116 

151 

160 

196 

155 

123 

30 

23 

23 

26 

29 

12 

12 

20 

14 

169 

112 

108 

119 

113 

198 

207 

172 

182 

4,039 

8,799 

3,276 

3,098 

3,087 

2,974 

3,204 

3,080 

2,951 


Total 1. 4, 


Bureau of Agricultural Economics. Oompiled from Bureau of Animal Industry inspection records, 
i Includes 2 head shipped to Alaska in 1926 and 10 head in 1926. 

Table 320, —Caitlej choice steers for chilled heef: Average 'price per 100 pounds, by 
months, Buenos Aires, 1909-1931 



Bureau of Arfcoltural Economics. Calculated from quotations in the Review of the River Plate. 
Prices prior to May, 1924, originally quoted on basis of price per head supplemented by price per pound 
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Tablb 321 .—Cattle and calves: Average price per 100 pounds, Chicago, hy months, 
beef steers, 1909-1931; veal calves, 1922-1931 

BEEF STEERS 1 




Bureau of Agriooltural Economios. Beef-steer prices prior to 1922 from Chicago Drovers Journal Year¬ 
book, general average native beef cattle. Subsequent figures are the weighted average price of all grades of 
beef steers sold out of first hands at Chicago. Veal-calf prices from the livestock and meat reporting serv¬ 
ice of the bureau on medium to choice grades prior to July 1, 1927, and subsequent prices on good and 
choice grades. 


1 Western steers not included. 
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Table 322. —Cattle and calves: Slaughter in specified countries, annual 19S1—1931 


Year 

United 

States, 

Federal 

inspected 

Canada, 

total 

Argentina, 

including 

ohiUing, 
freezing, 
salting, and 
canned- 
meat 
works 1 

Uruguay, 

excluding 

farm^ 

Australia, 

total 

New 

Zealand, 

totals 

1091 J 

Thousands 
11,416 
12,880 
13,663 
14,528 
15,206 ! 
15,333 
14,396 
18,147 1 
12,813 1 
12,765 ! 
12,824 

Thousands 
2,017 
1,899 
1,850 
1,864 
1,921 
1,902 
1,993 
1,949 
1,963 
«1,904 
(») 

Thousands 

1,550 

2,231 

Thousands 

717 

Thousands 

1.640 

Thousands 

304 

1922 ___! 

1,109 


398 

I92a .1 

3,338 

1,393 


485 

1924_ 

4,321 

3,871 

1,173 


573 

1925 _ 

1.233 

2,434 


t02ft _ 

3,610 

3,723 



519 

1997_ _ 




102 ft _ _ _ __ 

3.189 

1.272 



1099 _ 



*1,947 

811 

loan __ _ _ 

2,930 

2^453 

1,285 

886 

1021 








Bureau of Agricultural Economics. Compiled from official sources and cabled reports from £^ioultural 
representatives abroad. 

1 Including mimicipal and private slaughterhouses, the figures were as follows in thousands—averages 
1921-1925, 5,961; 1926-1930, 6,389. The numbers killed in freezing and chilling plants alone were as 
follows in thousand&-1926, 3,842; 1928, 3,087; 1927, 8,224; 1928, 2,830; 1929, 2,792; 1930, 2,879; 1931, 2,297. 

1 Slaughtering in freezing and chQling plants alone were as follows in thousands—1925, 651; 1928, 714; 
192^ 695; 1928, 897; 1929, 853; 1930,1,108; 1931, 901. 
s for years ended Mar. 31, following. 

*■ Slaughter for emrt, only, was 425,000 in 1931 compared with 429,000 in 1930 and 471,000 in 1929. 

< Inspected slaughter, only, was 963,000 in 1931 compared with 897,000 in 1930. 


Table 323. —Cattle and calves: Average price per iOO pounds, at Chicago and 
Kamas City, by months, July, IBSO-Decemher, 19S1 
OHIOAOO 



Slaughter cattle 

Vealeis 

(milk-fed) 

Feeder 
steers, all 
weights 

Beef steers 

Heifers 

(660-860 

pounds) 

OOWB 

900-1,100 pounds 

1,100-1,300 

pounds 

f 

1 

'O 

1 

Common and Me¬ 
dium 

Good and choice 

Medium 

Good and Choice 

•d 

P 

§•0 

§ 

U 

$6.42 

5.96 

a22 

6.14 

a34 

6.30 

Choice 

Good 

Medium 

Common 

Choice 

Good 

Choice 

1 

O 

1930 

July. 

August. 

September—. 

October. 

November.— 

December—.. 

Average, 6 
monms_ 

1931 

January. 

February_ 

March. 

April. 

May_ 

June. 

July.. 

August.. 

September.... 

October_ 

November_ 

December-_ 

Average.—. 

1 

1 

$8.78 

8.90 

9.66 

9.35 

9.86 

9.18 

$6.96 

6.08 

7.66 

7.19 

7.32 

7.15 

$11.04 

10.73 

12.06 

11.94 

12.54 

13.19 

1 

$10.94 

10.62 

11.77 

11.60 

11.83 

12.69 

$10.32 
10.81 
12.17 
12.38 
12.29 
11.84 

$9.66 

9.92 

10.86 

11.03 

10.68 

9.89 

1 

$6.37 
A99 
A 61 
A76 
A64 
A58 

$11.37 

11.98 

11.83 

11.33 

9.58 

9.77 

I 

1 

12.26 

10.92 

9.19 

7.19 

11.92 


11.58 

11.64 


6.12 

A 81 



-- 

7.92 

6.24 

13.42 

11.32 
10.76 

9.77 

8.59 

8.43 

8.59 

9.76 

9.73 

10.33 
11.62 
10.98 

11.34 

9.76 
9.54 
8.74 
7,78 

7.76 
7.89 
8.86 
8.65 
8.9S 
9.64 
8.87 

8.78 
7.97 
8.11 
7.63 
7.09 
7.06 
6.90 
7.31 
6.81 
6.90 
7.02 
6.29 


13.42 

11.43 
10.68 

9.71 
8 49 
8.23 
8.15 
9,47 

9.72 
10.42 
11.95 
11.48 

11.31 

9.92 

9.58 

8.72 

7.69 

7.46 

7.36 

8.54 

8.53 

8.94 

9.78 

9.23 

1 

10.68 

0.03 

9.12 

8.35 

7.76 
8.09 
&28 

9.35 
9.33 

9.77 
9.99 
8.18 

8.74 
7.63 
8.07 
7.39 
6.99 
7.39 
7.46 
8.11 
8.10 
8.00 
8.02 

6.74 

5.58 
4.98 
6.39 
5.26 
5.03 
ATS 
A 62 
A 82 
A 61 
A32 
A13 
3.79 

A67 
A04 
A56 
ATS 
A46 
A06 
a78 
3.50 
3.42 
a 51 
a46 
3.03 

10.62 

9.26 

7.98 

8.12 

8.35 

8.48 

7.81 

0.32 

9.28 

7.75 

6.56 

6.40 

8.61 
7.65 
6.42 
6.62 
7.08 
7.04 
6.49 
7.62 
7.67 
6.58 
5.06 
A 93 

1 

\ 1 

1 m 


■ 

IB 



10.26 

mg 


8.99 

7.72 

ATS 

a93 

8.33 

ago 
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Table 823. — Cattle and calves: Average price per 100 pounds^ at Chicago and 
Kansas City, by months^ July, lOSO-December^ 1931 —Continued 
BIANSAS CITY 


Year and 
month 

Slaughter cattle 

Feeder steers 

Beef steers 

Heifers, 660- 
850 pounds 

Cows 


800-1,060 

X)ounds 



1 

ll 

f 

Choice 


Good 

F 

u 

1 

o 

Common and Me¬ 

dium 

Good and Choice 

Common and Me¬ 

dium 

Choice 

Qood 

Medium 

g 

5 

Choice 

Good 

1980 
















July. 

rTnyf!] 

$9.37 

$7.93 

$a28 


WWfi 


$iai3 

$9.26 



$a36 

$a87 

$ai6 

$6.21 

August. 



7.44 

6.72 

BTimmI 

8.91 

9.96 


9.14 

5.82 


7.46 

6.24 

7.24 

a52 

September.... 

11.91 

10.37 

a29 

a22 

11.60 

ia2C 

11.36 

11.87 


a 79 

4.67 

7.66 

1^ 

7.62 

a62 

Ooiober. 

■tmin 

10.46 

aos 

5.81 

11.03 

9.91 


11.80 

lase 

S.55 

4.41 

7.66 

6.17 

7.36 

5.44 

November.... 

12.35 

10.70 

a 33 

5.86 

11.12 

9.93 

wum 

11.72 


5.58 

4.42 


5.44 

7.71 

6.03 

Deoember.— 

12.77 

ia86 

a 17 

6.13 

la 11 


11.64 

11.22 

9.15 

a 77 

4.66 

iia 


7.76 

a62 

Average, 6 
















months... 


la 16 




uil? 

10.74 

ExSSd 

9.71 

5.80 


7.84 

6.88 

7,64 


1931 
















January. 

12.58 

■til!;! 

7.75 


12.13 

dS 

11.76 

■ngio 

8.53 

a44 

4.48 

7.90 

6.38 

7.66 

5.68 

February_ 


a 92 


Eta 

10.71 



ass 

7.38 

4.92 

4.01 

7.64 

6.33 

7.12 

a 41 

March. 

■jn^j 

a66 

7.25 

5.84 


aG5 


a 30 

7.20 

a 16 

4.35 

7.78 

a42 

7.34 

6.58 

April. 


7.96 

a 85 

6.76 

a97 

7.93 



7.08 

a23 

4.69 

7.64 

6.32 

7.14 

6.52 

May,. 

a 16 

7.20 

6.21 

5.20 

7.93 

7.06 

7.76 

7.56 

a 76 

4.72 

4.18 

7.23 

6.13 

EM! 


June.. 



0.33 


7.67 

KxS 

7.48 

7.86 

7.24 

4.40 

8.62 

6.67 

4.74 

a 21 

4.87 

July. 

a 13 

7.22 


4.78 

mtm 


7.20 

7.94 

7.24 

KSiiii 

3.19 

6.13 


6.81 

142 

August. 


8.38 

6.4H 


8,99 

ao4 

a 78 

a 96 

7.90 

4.13 

3.22 

6.22 




September.... 

9.12 

7.90 

a 78 

ESS 


7.70 

a 87 

8.63 

7.26 

aoe 


5.61 

3.82 

a5« 

Elil 

October_ 


a 01 

6.81 

4.06 

9.71 


9.71 



4.02 

3.25 

a 60 


5.42 

3.78 

November...- 

10.92 

a 72 

5.61 

3.86 

11.06 

a 76 

11.06 


7.18 

3.90 

3.20 

a 79 

3.84 

a66 

3.88 

December.. __ 

9.84 

7.91 

mi 

a53 

10.14 

WttSti 

la 21 

7.81 

6.11 

3.69 

|yyg 

6.21 

3.43 

6.07 


Average— 


a22 

1^ 

4.88 

9.48 

an 

9.30 

a50 

7.25 

4.48 

3.68 


4.62 

a32 

4.07 


Bureau of Agricultural Economics. Compiled from data of tho livestock and meat-reporting service of 
tbe bureau. Earlier data in 1927 Yearbook, pp. 991-^, and in 1931 Yearbook, pp. 834-836. 


Table 324. — CaUU and calves: Slaughter ^ under Federal inspedion by months, 

19n--19St 


CATTLE 


Year 

Jon. 

Feb. 

Mar. 

Apr, 

May 

June 

July 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

Total 


ThOVr 

Thou- 

7%<m- 

Thaur 

Thoitr 

ThOVr 

Thottr 

T&ott- 

Thatir 

Thou- 

Thou- 

Thou- 

Thou- 


Bands 

sands 

sands 

savds 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

1922.... 

642 

669 

674 

690 

702 

724 

697 

761 

796 

884 

869 

779 

a678 

1023-- 

746 

034 

088 

697 

702 

727 

725 

821 

810 

953 

846 

756 

9,163 

1924-- 

812 

669 

005 

089 

773 

070 

704 

786 

870 

1,016 

962 

920 

9,593 

1925-.- 

866 

066 

730 

731 

749 

732 

802 

811 

806 

1,067 

801 

927 

9,853 

1926— 

810 

696 

780 

706 

788 

862 

804 

811 

971 

990 

947 

887 

10,180 

1927^ 

780 

700 

701 

742 

785 

709 

743 

838 

828 

805 

881 

761 

9,620 

1928— 

711 

606 

005 

023 

723 

700 

602 

717 

764 

801 

702 

607 

8,407 

1929— 

736 

669 

632 

002 

676 

086 

706 

726 

7a3 

839 

731 

658 

8,324 

1930— 

713 

501 

615 

036 

689 

654 

710 

700 

700 

m 

005 

692 

8,170 

1931-- 

661 

660 

035 

090 

704 

667 

706 

727 

087 

781 

614 

686 

8,108 


CALVES 


1922— 

288 

270 

301 

3«S 

mm 

380 

829 

345 

353 

383 

348 

BBUjj 

4,182 


351 


368 


467 

388 

379 

403 

338 

410 


324 


1924---- 

373 

346 

377 


470 

408 

421 

874 

419 

473 

802 

416 

4,035 

1926— 

304 

378 

466 


481 

473 

473 

439 

422 

480 

308 

445 

6,353 

1926— 

410 

378 

404 


455 

480 

426 

379 

408 

440 

435 

410 

5,153 


397 

377 

467 

454 


430 

355 

389 

367 

413 

Kini 

376 

4,877 

1928— 

383 

374 

407 

438 

473 

308 


369 

352 


378 

341 

mnm 


369 

311 

400 

460 

427 

344 

363 

338 

365 

308 

358 

346 

4,489 

1930— 

374 

329 

388 

466 

421 

366 

375 

363 

874 

438 

324 

398 

4,505 

1931.— 

379 

353 

410 

471 

425 

417 

366 

367 

303 

407 

356 

388 

4,717 


Bureau of Animal Industry, 
i The hguxcs indudo condemned carcasses. 
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Tabls and hesf products i luterfiational tTodSj (wsroffs 

annual 19^8-1930 


Country 

Calendar year 

Average 1925-1929 

1928 

1929 

19301 

Exports 


Exports 

Imports 

Exports 

Imports 



PSn^dPAX EXPOBTING 
GOT7NTBIES 

Argentina^.- 

Uruguay.. 

AtiRtrftllft 

Netherlands ^. 

United States_ 

New Zealand_ 

Brazil_ 

Canada_ 

Denmark__ 

Union of South Africa. 

Poland__ 

Rumania___ 

Irii^ Pree State_ 

China_ 

Hungary_ 

Total_ 

FBiNCZPix nfpOBxma 
coxtbtbus 

United Kingdom_ 

Germany_ 

France._-__ 

Belgium_ 

Japan_ 

Cuba_ 

Italy___ 

Sweden. 

Spain_ 

Norway_ 

British India _ 

Philippine Idhnds. . ., 

Czeoh^ovakia_ 

British Malaya. 

Switzerland_ 

Finland_ 

». 

1,000 
pounds 
1,552,601 
287,281 
284,476 
237,540 
144,303 
HA 286 
109,765 
42; 616 
27,793 
23,193 
17,646 
11,678 

A 071 
4,834 

1,000 

pounds 

93 

0 

1,711 

159,721 

4A769 

626 

7,221 

1,867 

12,359 

A935 

2,032 

4 387 
8,681 
1,619 
207 

1,000 
pounds 
L309,898 
22A384 
245,146 
23A390 
119,779 
143,181 
14A933 

52; in 

ia867 
17,793 
13,222 
11,446 
14,478 
4,908 
2,561 

1,000 

pounds 

238 

0 

2,885 

128,389 

81,020 

602 

0,108 

2,649 

1A726 

9,138 

2,396 

A 529 
2; 205 
53 

1,000 
pounds 
1,234,142 
21A 404 
277,686 
20A521 
12A442 
91,082 
167,272 
33,192 
14,613 
2A950 
12,918 
M3,705 
9,615 
3,050 
3,838 

1,000 

pounds 

63 

0 

1,211 
117,779 
69,268 
796 
A 535 
5,324 
11,142 
A158 
1,621 
^8 
4,618 
1,865 
50 

1,000 

pounds 

1.114,480 

1329,829 

224.986 
179,228 

117.986 
103,008 
23A362 

1A016 

51,066 

zo,m 

23,467 
118,989 
4,946 
A 061 
9,626 

1,000 
pounds 
66 
>0 
863 
137,113 
1A339 
692 
A794 
A784 
9,493 
A 311 
1,904 
12 
666 
1,815 
09 

2,872,m 

251,128 

2,55A147 

26«,535 

2; 434,230 

228,233 

2,464,614 

183,771 

34,345 

4,267 

35,552 

37,959 

0 
267 
335 
A 759 
55 

1,880 

1,254 

0 

464 

682 

799 

899 

11 

125 

1,79 A 864 
88A911 
147,066 
122,165 
6A201 
4A490 
23,611 
19,664 
1A786 
14,865 
11,846 
11,013 
A166 
A058 
A373 
A235 
4,767 
A645 

29,178 

A887 

4A712 

31,866 

0 

1,076 

236 

A861 

220 

2,434 

1,399 

0 

529 

679 

611 

62 

16 

129 

r-T . 

23,446 

A656 

39,973 

1A977 

0 

258 

310 

^,616 

20 

2,634 

1,247 

0 

410 

842 

963 

103 

10 

176 

I 

29,176 

21,478 

8A078 

19,638 

0 

0 

261 

9,333 

41 

1,679 

978 

0 

247 

728 

626 

0 

138,784 

1,640; 993 
193,629 
112; 043 
88,662 
6A888 
31,081 
21,620 
1A430 
12; 716 
9,949 
11,2^ 
A446 
A349 
A040 
A892 
A150 
A069 

Total. 

12A843 

A69A113 

125,886 

2,46 A 322 

10A64X 

2,264,639 


2^1^949 


Bureau of Agrloultural Bconomlos. Offldal sources, except as otherwise noted. 


I Preliminary. 

* International Yearbook of Agricultural Statistics. 

* Year ended June 30. . 

4 4.76ar average. 
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Tablb 326.— Beef, frozen, oared, and in process of cure: Stocks in cold-storage 
warehouses and meatpacking estahUsnments, United StcUes, 192B-19S1 



Bureau of Agricultural Economics. Oompiled from reports made by cold-storage establishments. 


Table 327.— Cattle-tick eradication: Progress and status of the work December 1. 

1981 



iMore than 13,000 dipping vats were in use for othcial dipping during the year. 


100446^—32-60 












































































































TabIiB 328. —Cattle and cahee: ShipmenUt elaughteTf value of production, and income, by States, 19S0 


YEARBOOK OF AGRICULTURE, 1982 












































































































































784 


YEARBOOK OF AGRICULTURE, 1982 


Table 329. — Hoqb: Number on farms and value per 
mo, 1850, 1860, 1867-1932 


head in the United States, 



Hogs on farms 


Valuopor 

hoad 


Thou- 

sands 

1840*_ se.soi 

im* . so.ssi 

1860 <. SS,61S 

1867 . 24,694 

1868 . 24,817 

1869 . 23,316 

18704. S5,135 

1870 . 26,761 

1871 . 29,468 

1872 . 31,796 

1873 . 32,632 

1874,. 30,861 

1876. 28,062 

1876. 26,727 

1877.. 28,077 

1878 . 32,2(2 

1879 . 34,766 

1880*. 41682 

1880.. 34,034 

1881 . 36,248 

1882 . 44,122 

1883 . 43,270 

1884.. 44,201 

1886. 46,143 

1886. 46,092 

1887-. 44,613 

1888 . 44,347 

1889 . 60,302 


Thou¬ 

sands 

1900«. 37,079 

1900 4. 62, aes 

1900. 62,600 

1901 . 63,200 

1902 . 46,800 

1903 . 47,200 

1904 . 49,600 

1906. 62,000 

1906 . 64,600 

1907 . 67,300 

1908 . 61,300 

1909 . 67,000 

19104. 68,186 

1910 . 40,300 

1911 . 66,700 

1912 . 65,700 

1913 . 64,000 

1914 . 61,800 

1916 . 67,000 

1910. 69,700 

1917 . 66,700 

1618.-. 61,200 

1919 . 61^,800 

19201. 50,846 

1920 . 60,169 

1921 . 68.942 

1922 . 69,849 

1923 . 69,804 

1924 . 66,676 

1926*. 60,861 

1926. 66,770 

1926 .-. 62,086 

1927 . 66,468 

1928 . 61,772 

1929 . 68,789 

19304. 66,298 

1930 . 65,301 

1931 .-. 54,374 

1932#. 69,611 


Bureau of Agncultund Economics. Estimates of the crop reporting board. Eevisions for the yoam 1920- 
1931 were made January, 1932. 

1 Prior to 1900 estimates for each 10-ycar period represent an index of annual changes applied to census as 
base on first report after census data were available: 1900-1919 are tentative revised estimates of the Biiroau 
of Agricultural Economics as first published in 1927 Yearbook. 

3 Series for 1867-1899 are values of all hogs as reported. 

® Date for 1900-1926 are an old series for all hogs as reported, adjusted on basis average relationship be¬ 
tween the new a^ the old series from 1926 to 1928. Old series was shown m 1928 Yearbook. Tonversion 


4 Italic figures are from the census. Figures for census years 1880 and 1890 exclude estimate of unenumer- 
ated swme on ranges as follows: 1880,2,093,970; 1890, 17,276. Census dates wore June 1 from 1840 to 1900: 
Apr. 16.1910, Jan. 1,1920 and 1925; Apr. 1,1980, 1900, 1910, and 1930 include spring-bom pigs. 

4 Original estimate of the Bureau of Agricultuial Economics. 

«Premnlnary. 
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Table 330.— Hoqb^ including mgs: Estimated number on farms and value per 
heady by Statesy January ly IBiBS-lOSB 


State and division 


Value per head i 




1,404 

1,334 

2,637 

3,227 

6,274 

862 

1,720 

2,309 

3,066 

4,862 

769 

1,634 



South Atlantic. 


Kentuolcy.... 

Tennessee.... 

Alabama..... 

MississippL.. 

Arkansas- 

l^uisiana.... 
Oklahoma... 
Tez&s.. 


South CentraL. 


Montana_ 

Idaho. 

Wyoming.—. 

Colorado_ 

New Mexico. 

Arizona_ 

Utah_ 

Nevada_ 

Washington.. 

Oregon... 

OalTfomla.... 


Western.. 

United States.. 





Bureau of Agricultural Economics. Estimates of the crop-reporting board. Revisions by States, 1020- 
1927, are published m Eebruary, 1932, Crops and Markets. 

1 Sum of total value of subgroups (classified by age and sex), divided by toM number and rounded to 
noarStdimo for States. Division and United States aver^es not rounded. Stoto figures are new weighted 
value senes not comparable to State figures pievioualy published yeais prior to 1026. 
s Revised, January, 1032. 

«Preliminary. 
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TiLBLa& 331.— Hogs: Numbers in countries having 160,000 and over, average 1921- 

1926, annual 1920-1961 


Coontry 

Month of estimate 

Average 

1921- 

19251 

1926 

1927 

1928 

1929 

1930 

1931 

North and Central 
America and West 
Indies: 

United States_ 

January_ 

June -1 

sands 
62; 088 
i344 
*1,125 
57 
(330) 

ThofUf 

iands 

52,086 

4,360 

2,903 

02 

Thou¬ 

sands 

55,468 

4,605 

Thou¬ 

sands 

61,772 

i497 

Thou¬ 

sands 

58,789 

4,382 

Thou¬ 

sands 

66,301 

4,000 

Thou¬ 

sands 

54.374 

MA’Kfeo _ 

.....do_ 




iDnaf-^mATA 


70 

89 

72 

79 


SfilvAdar 



>335 


ClTibn 


(691) 





591 


Dominican Bepub- 
lio 

May—_ 

866 








170 

185 

200 

220 









Estimated totals. 


78,000 















Sonth America: 

Colombia_ 


1,362 

512 

1,400 

1,366 



1,434 


Venezuela_ 






Ecuador_ 


150 




153 

>689 



Bern_ 

Febroary-April- 

429 






Bolivia_ 

362 

498 

268 


386 



Chile_ 


265 



>381 


Brazil_ 

September. 

>8 16,169 
278 





«2Q,000 

Uruguay. 





>800 

*•3,769 

Azgwtma_ 

December 

>H437 













Estimated totals. 


21,000 







Europe: 

England and Wales 

JiruA 

2,668 

2,200 

3 

145 

150 

8S4 

303 

2,692 

2,971 




Isle of Man_ 

_do_ 

8 

142 

192 

045 

280 

2; 310 


Scotland.... 

_do_........ 

167 

134 

947 

216 

1,056 

2,314 

1,619 

1,081 

5,302 

4,500 

1,019 

^630 

*640 

197 

236 

1,178 

300 

1,369 

8,731 

196 

220 

1,183 

283 

143 

216 

1,052 


Northern Ireland... 

_do_ . 


Irish Free State.... 
Norway w_ 

_do_ 

_do. _ 

1,227 
317 
1,761 
5,473 
>2; 434 
1,250 
6,329 

Sweden_ 

_do_.... 



»« 1,684 
4,872 
2; 018 

1 9Q7 

Denmark_ 

July_ 

3,122 

8,363 

8,618 

Netherlands_ 

May-June..._ 

Belgium_ 

Deoember r ' 

1,152 

6,793 

6,267 

1,144 

5,777 

5,032 

1,124 j 
6,019 

1,139 

6,017 

>4,773 

France . 

dnT 

IfAOi 

6,102 

SpBdn- 

_doT_ 

Portugsd_ 





Italy- 

Mardi-Aprii_i 

Aprfl-„.,V-_ 

>2,860 I 

637 * 




» 8,157 


Switzerland_ 




>924 

23,305 

Germany 

DeoembflfP? 

16,776 

1,399 

2,201 

2,424 

5^875 

390 

832 

16,200 

19,424 


20; 106 

19,944 

>1,966 

>»3,088 

2,362 

(^800) 

275 

Austria............ 

_do 7_ 

oW 

Czechoslovakia_ 

_doT_ 

2,539 




3^770 

I 2,716 
^924 

Hungary_ 

YugMlftvia 

April and July.. 
Januarv 

2,620 
2; 806 
452 

2,387 

^770 

510 

1,002 

3,168 

6,333 

2,662 

2,663 

453 

2,682 

2^675 

419 

Greece.. 

Bulgaria__ 

Decembw . 

do ^ 

Rumania- _ _ _ 
Poland_ 

November_ 

2; 976 
6,287 
1,621 

3,088 

2; 987 

2;684 

H829 

944 

^300 
•6,047 
1,136 

%323 

Lithnftnift 

Spring. 

1,441 

^21! 

1,060 

• 7, oli 

Estonia-_ 

Finland_ 

June_..._ 

July_ 

September 

466 

299 

378 

21,184 

621 

333 

391 

20,920 

535 

854 

418 

23,202 

536 

327 

435 

26,100 

>882 
279 
426 
20; 500 

523 

200 

712 

Russia, European 
and Asiatic 

Smumer_- 

13,206 


Estimatod total 


61,100 







excluding Rus¬ 
sia^ 








Africa: 

Union of South 

A Mm 

Aprilr-AugustL-.- 

888 

932 

870 

867 

820 



Airic& 

Madagascar_ 

February. 

369 

386 

335 

328 

412 

531 


Estimated toted 

— 

2;200 







Asia: 

China (including 


“62^600 , 

590 







Tnrkestan and 
Manchuria) 

Japan_ 

Deoember ^. 

673 

621 

677 

764 

706 . 


Mwao_ 

Frenoh-IndoOhina. 

- do 

ifOra 

1,302 

2^,767) 

1,150 

1,436 

2^361 

1,221 

1,543 

^361 

1,244 

1,643 

2; 621 

1,277 

1,718 

^782 

1,328 
1,764 , 
8,040 i 

1,387 


See footnotes at end of table. 
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Tablb 331.—Hoys; Numbers in countries having 150,000 and over, average lOSl— 
1926j annual 1926—19S1 —Continued 



Average 

Month of estimate 1921- 1926 1927 1928 1929 1930 1931 

19261 



Asia—Oontlnned. 

Siam. 

Straits Sottlcmonts, 
Philippine Islands.. 
Dutch East Indies- 
Outer posses¬ 
sions 

Sstimatod total 
ozduding Rus¬ 
sia < 

Oceania: 

Australia- 

New Zealand_ 

Estimated total <.j 

Total countries re¬ 
porting all pe¬ 
riods, including 
Russia: 

To 1930 (28) 

To 1931 (16)«« 
Estimated, 
world total 
including 
Russia 4 


Bureau of Agricultural Economics. OOlcial estimates and International Institute of Agriculture unless 
otherwise stated. 

1 Average for 6-year period if available, otherwise for any year or years within that period unless other¬ 
wise stated. 

3 Inoompleto. 

> Census figure. 

4 Those totals Indude interpolations for a few countries not reporting each year, and rough estimates for 
some others. 

«Year 1920. 

• Unollldal. 

7 Estimates reported as of DecombtT have been considered as of Ian. 1 of the following year; i. e., the 
figure for the number of swine in France as of Pec. 31, 1026, has been put in the 1928 column. 

3 Year 1922. 

• June. 

10 Number in rural communities. 

h September. 

UMay. 

w Year 1916, from the Soviet XTnion Review, April, 1928, p. 62. Years 192^1926, Statistical Review, 
October, 1928; 19^ Controlling Figures for Natiouid Economy of the U. R, B. R. 192^1930; year, 1927, 
A^cullural Statistics of the XT. S. 8. R,, Lenin Academy, 1928-30; Planned Economy No. 12, 1930 State 
Phmning Board. 

u Estimates for all Clilna based on official cstlmato for 1920 In 20 provinces which supported over 60 per 
cent of the tot^ in (^hma in 1914. 

30 Comparable totals for the number of countries indicated. 

30 Exduding Russia. 

Table 332.— Hogs: Rcceipta at all public stockyards^ 1922-19S1 



Bureau of Agricultural Economics. Compiled from data of the livestock and meat reporting service of 
the bureau. Earlier data in 1930 Yearbook, p. 860, Table 376. 
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Tablb 333-— Hoqs: Receivts at principal public stockyards and all public 
stockyards, 19^^-1981 


Year 

Chi¬ 

cago 

Den¬ 

ver 

East 

St. 

liOuis 

Fort 

Worth 

Kan¬ 

sas 

City 

Oma¬ 

ha 

6t. 

Joseph 

South 

St. 

Paul 

Sioux 

City 

Total 

9 mar¬ 
kets 1 

All 

other 

stock¬ 

yards 

report¬ 

ing 

Total 

all 

stock¬ 

yards 

ro- 

port- 

ipoo _ . 

Thou¬ 

sands 

8,156 

10,460 

10,443 

7,996 

7,093 

Thwtr 

sands 

395 

Thou¬ 

sands 

3,606 

4,831 

4,580 

3,512 

3,536 

3,710 

4,036 

ThOUr 

sands 

510 

ThOVr 

sands 

2,m 

Tkottr 

sands 

2,839 

ThOVr 

sands 

2,061 


Thou¬ 

sands 

1,856 

Thou¬ 

sands 

24,601 

Thour 

sands 

19,467 

Thou¬ 

sands 

44,068 

109a 

495 

486 

3,616 

3,649 

2,457 

3,338 

2,989 

32,321 

23,009 

55,330 

lOM 

569 

392 

2,933 

3,978 

2,234 

8,761 

3,732 

32,613 

22,801 

65,414 

109R _ 

467 

312 

2.067 

3,355 

1,673 

3,637 

3,396 

26,415 

17,614 

43,929 

10M _ 

497 

237 


2; 647 

1,462 

3,461 

2,476 

23,413 

16,369 

39,772 

1097 _ 

7,724 

8,539 

8,193 

7,870 

7,942 

457 

338 

1,904 

2^391 

2,631 

1,425 

3,105 

2,322 

23,616 

17,795 

41,411 

109R_ _ 

567 

432 

8.179 

1,724 

2,902 

2,754 

26,526 


46,527 

1090 

539 

3,865 

8,459 

^970 

402 

2.476 


1,627 

2,869 

2,313 

26,460 

18,647 

44,097 

1030 _ - 

512 

279 


3,363 

1,446 

1,322 

2; 769 

2; 317 

24,021 

16,763 

40,774 


597 

216 

1,337 

3,525 

3,251 

2,646 

23,805 

15,733 

39,538 

103l_ . _ j 





Bureau of Agricultural Economics. Compiled from data of the livestock and meat reporting service of 
the bureau. Keceipts, 1900-1920, are avaUable in 1924 Yearbook, p. 902, Table m 

1 Bounded totals of complete figures. 


Table 334. — Hogs: Monthly average live weight, Chicago, 1998-9S to 1981-88 


Year be- 
rinning 
October 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Aver¬ 

age 

Oct- 

Mar.i 

Apr. 

May 

June 


Aug. 

Sept. 

Aver¬ 

age 

Apr.- 

Sept.i 


L6s. 

L6s. 

Lbs, 

Lbs. 

Lbs, 

Us, 

Lbs. 

Us. 

Lbs. 

Us. 


Us. 

Lbs. 

Lbs. 

1922-23_ 

243 

231 

234 

239 

241 

247 

239 

249 

242 

242 


253 

254 

248 

1923-24_ 

247 

234 

231 

227 

229 

237 

284 

239 

239 

241 

261 

255 

264 

246 

1924-26- 

235 

220 

214 



229 


235 

230 

238 

249 

250 

253 

244 

1926-26_ 

242 

228 

225 

231 

235 

245 

234 

244 

247 

255 

271 

281 

267 

261 

1926-27_ 

232 

217 


226 

229 

240 

227 

239 

243 

248 

267 

HU 

261 

252 


235 

215 

217 

225 


235 

226 

233 

234 

239 

251 

267 

251 

244 

1928-29. 

247 

288 

231 


228 

288 

235 

241 

239 

247 

267 

HU 

259 

251 

1929-80-_ 

242 

223 

224 


231 

235 


234 

238 

246 

267 


244 

246 

1980-31. 

_ 

227 

222 

221 

217 


235 

237 

242 

231 

240 

■IjJ 

251 

gjg| 

HI 

240 

248 















Bureau of Agricultural Economics. Livestock and meat reporting service. Weightod average of packer 
and shipper purchases. Data for 1900-1922 are available in 1924 Yearbook, p. 909, Table 506. 

> Simple average. 


Table 335. — Hogs: Estimaied average price per 100 pounds received by producers 
in the United States, 1988-88 to 1981-88 



Bureau of Agricoltaral Economics. Based on returns from special price reporters. Monthly prices, by 
States wgghted by number of hogs Jan, 1, to obtain a price for the United States; yearly price obtamed 
by weighting monthly prices by Federal inspected slaughter. For previous data see 1031 or earlier Year¬ 
books. 
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Table 336.— Hogs: Average price per 100 pounds at Chicago, by months, 1901-1981 


Year be- 


Nov. 

Dec. 










Simple 

ginning 

OcU 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

aver- 

October 










age 


DoUi. 

Dolls. 

Dolls, 

Dolls, 

Dolls, 

Dolls, 

DoUs, 

DoUs. 

Dolls, 

Dolls, 

Dolls, 

Dolls. 

Dolls. 

flM 1 M 1 

mssM 

5.66 


■^1 

6.10 

6.35 

6.96 

mm 

7.35 

7.65 

7.16 

7.66 

6.67 

I] w 1111 

7,00 

mmm 

6,20 

6.40 

6.75 

mnm 


6.46 

6.00 

5.65 

6.45 

6.85 

6.87 

I] 1 1 11 


4.66 

4.46 

4.90 

6.16 

6.36 


4.65 

6.06 

5.40 

6.30 

6.75 

5.11 

t wl 1 11 


4.80 

4.60 

4.65 

4.86 

6.15 

6.45 

5.40 

6.35 

6.65 

6.95 

6.60 

6.22 

■ ^ 1 1 11 

1’ 1 

4,86 

4.90 

6.40 


6.30 

6.55 

6.46 

6.65 

6.65 

6.25 

6.26 

6.95 

■ 1111 


6.20 

6.26 

6.60 

7.05 

6.66 

6.65 

BiZhl 

6.10 

6.06 



6.36 

1907—- 

6.16 

4.00 

4.70 

4.40 

4.45 

5.00 

6.86 

5.60 

6.80 

mmm 

6.66 

6.85 

5.65 


6.96 

5.80 

6.66 

6.10 

6.36 

6.70 

7.20 

7.30 

7.65 

7.86 

7.76 


6.88 


7.76 


8.35 

8.66 

9.06 

10.56 

9.90 

0.56 


8.76 

8.35 


8.98 

1910-— 

8.60 

7.60 

7.66 

7.96 

7.40 

6.86 

6.26 


6.26 

mMrn 

7.30 

6.90 

7.11 

1911- — 

6.46 

mmi 

6.40 

6.25 

6.20 

7.10 

7.80 


7.50 

7.66 

8.25 

8.46 

7.17 

1912-— 

8.75 

7.76 

7.40 

7.46 

8.15 

a90 

9.05 

8.65 

8.65 


8.35 

Klli 

8.36 

1913.— 


7.76 

7.70 

8.30 

8.60 

8.70 

8.65 

8.46 

8.20 



8.86 

8.42 

1914- — 

wililil 

7.60 

Ui!] 

6.90 

6.80 

6.76 

mmm 


7.60 

7.26 

6.90 

7.25 

7.23 

1916— 

Billiil 

6.66 

■1!!] 

7.20 

8.20 


9.76 

9.86 

9.70 

msm 


■91rP] 

8.84 

1916— 


0.60 

0.05 

10.90 

12.46 

14.80 

16.76 

15.00 

15.50 

16.20 

16.90 

mm\ 

18.75 

1017— 

17.16 

17.40 

16.86 

16.30 


17.10 

17.46 


16.60 

17.76 


19.66 

17.46 

1918- — 

17.70 


17.66 

■VffUtg 

17.66 

19.10 

mm 


20.40 

21.86 


17.46 

19.00 

1910- — 

14.36 

14.20 


14.97 

14.66 

iin 

14.79 

14.28 


14.84 

14.74 

15.88 

14.65 

1920-— 

14.17 

11,83 

9.66 

9.41 

9.42 


8.50 

8.36 

8.19 

9.60 

9.26 

7.61 

9.66 

1921— 

7,72 


mm 

HSEi 

9.90 

10.43 

30.31 

10.48 


9.70 

a 61 

&76 

9.01 

1922— 

&80 


8.18 

8.29 

8.02 

8.18 

8.08 

mm 

6.92 

7.04 

7.66 

8.35 


1923- — 

7.42 

6.86 

mm 


7.09 

7.35 

7.36 

7.34 

mm 

7.68 

9.38 

9.67 

7.68 

1924.— 

9.01 

8.97 

9.38 

1^12] 

11.06 

13.65 

12.65 


12.57 

13.46 

12.66 

12.52 

11.69 


11.31 

11.28 

10.07 


12.46 

12.20 

12.33 

13.65 

14.01 

12.61 

11.48 


12.18 

1026—,. 

12.72 

11.80 

11.67 

11.96 

11.73 

11.28 

10.69 

9.69 

8.78 

kIiIJ 

9.03 



1027— 

mUMM 

8.02 

8.32 

8.26 

msm 

8.08 

0.28 


9.91 

R>MiU 

11.83 

11.89 

0.58 

1928— 

9.67 

8.83 

8.61 

9.22 

10.19 

11.44 

11.41 


ImSB 


10.52 

9.86 


1929— 

0.38 

mm 

9.34 

9,78 

mMi 

10.17 

10.00 


9.62 

8.73 

B^ 

9.76 

9.67 

1930. — 
1931— 

9.34 

3.00 

a65 

4.61 

7.92 

4.20 

7.66 

HQ 

7.46 

7.26 

6.53 

6.36 

6.33 

1 5.98 

6.41 

7.16 

mgin 

mull 

mm 

imflB 




imum 

yBBi 



Bureau of Agricultural Economics. Montlily fljuxres prior to 1920 ore general average hog prices as 
published in the Ohicago Drovers Journal Yearbook; subseouoiit figures compiled from reports of packer 
and shipper purchases; such purchases do not include pigs, boars, stags, oxtremoly rough sows, or cripples. 
The yearly lli^res are the simple average ot t ho October to Beptombor prices. 


Table 337.— Hogs: Slaughter ‘ under Federal inspectiori by months, 1988-1931 


Year 

JaxL 

Fob. 

Mar. 

Apr. 

May 

Juue 

July 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

Total 

1922— 

1923— 

1024— 

1926— 

1926— 

1927— 
192«— 
1920— 
1930.— 
1931— 

ThOfOr 

sands 
3,985 
6, VM 
6,911 
6,079 
4,601 
4,514 
6,470 
6,7118 
6,001 
6,362 

saiids 
3,480 
4,231 
6,006 
4,147 
3,361 
3,306 
6,780 
4,478 
4,0!i4 
4,142 

ThOVr 

sands 

3,360 

4,838 

4,636 

3,200 

3,662 

3,837 

6^140 

3,646 

3,392 

3,623 

Thou¬ 
sands 
2,946 
4,179 
4,07*3 
3,0;i7 
3,106 
3,330 
3,446 
3,761 
3,480 
3,488 

Thou¬ 
sands 
3,710 
4,326 
4,278 
3,186 
3,131 
3,706 
3,884 
3,798 
3,823 
3,408 

Thou¬ 

sands 

4,046 

4,303 

4,288 

3,732 

3,430 

4,263 

4,078| 

3,766| 

3,689 

3,261 

1 

Thou¬ 

sands 

2,888 

3,666 

3,070 

2,463 

2,834 

3,060 

2,645 

3,1301 

2,724 

2,600 

Thou¬ 

sands 

2,747 

3,212 

2,857 

2,608 

2,616 

2,634 

2,608 

3,104| 

2,773 

2,956 

Thou¬ 

sands 

3,332 

4,328 

8,408 

3,314 

2,970 

2,969 

8,713 

3,867 

3,402 

3,772 

m 

1 

ThOVr 

sands 

6,201 

6,604 

6,000 

4,533 

4,394 

4,869 

6,782 

6,083 

4,647 

6,887 

Thou¬ 

sands 

43,114 

63,334 

62,873 

43,043 

40,636 

43,683 

49,796 

48,446 

44,206 

44,772 


Bureau of Animal Industry. 

1 The figures include coudenmed carcasses. 
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Table 338, — Hogs: Average price per 100 pounds at Chicago and Omaha, by 
months, July, 19$0-December, 19S1 

CHIOAQO 


Butcher, bacon, and shipper hogs 


Lightweight Medium weight Heavyweight sows 


Year and month 


160-180 180-200 200-220 220-250 260-290 290-350 Medf- 1 
pounds pounds pounds pounds pounds pounds um on 
Good Good Good Good Good Good Gooo 

and and and and and and 

Choice Choice Choice Choice Choice Choice 


Dollars | jDollars i Dollars] Dollars I Dollars I Dollars I DoUars i Dollars 

8,73 



Becemto.. 


Average, 6 months. 8. 


February. 


Average.,, 


Dollars 

8.92 

9,96 

9.80 

8.92 

ao4 

7.73 

Dollars 

8.93 

10.04 

10.09 

9.19 

8.18 

7.78 

Dollars 

8.94 

10.04 

10.28 

9.31 

8.27 

7.78 

Dollars 

8.83 

9.90 

10.26 

9.30 

8.28 

7.76 

DoUars 

8.61 

9.60 

10.10 

9.23 

8.28 

7.70 

DoUars 

8,89 

9.14 

0.66 

8.99 

8.10 

7.66 

8.00 

9.04 

9.10 

9.06 

8.02 

8.04 

7.66 

7.62 

7.54 

7.40 

7.20 

6.09 

7.09 

7,06 

6.92 

6.70 

6.46 

6.22 

7,31 

7.34 

7,33 1 

7.21 

7.06 

6.84 

7,20 

7.21 

7.17 

7.03 

6.82 

6.66 

6.38 

6.38 

6.34 

6.30 

6.06 

6.66 

6.46 

6.48 

6,46 

6.35 

6.08 

6.80 

7.03 

7.03 

7.06 

6.64 

6.00 

6.60 

6.66 

6.66 

6.62 

6.26 

5.65 

6.11 

6.43 

6.66 

6.66 

6.50 

5.12 

4.70 

4.76 

4.92 

4.94 

4.94 

4.88 

4.74 

4.81 

4.39 

i 4.41 

4.40 

4.39 

4.38 

3.87 

3.93 

3.92 

8.91 

! 3.88 

3.86 

6.18 

6.21 

6.19 

0.04 

S.78 

6.63 
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Table 339. — Hogs: Slaughter in specified countries, 1921-1981 


Year 

irnitod 

8tatos, 

Foderm 

inspected 

Canada, 

total 

Clermany, 

inspected 

idaughter 

Denmark, 
in export 
slaughter 
houses 

England 
and Wales, 
sold oil 
farms for 
slaughter 1 

Scotland, 
sold oil 
farms for 
slaughter 1 

Ireland, 
purrdhased 
by Irish 
bacon 
curoia 

Nether¬ 
lands, re¬ 
ceipts at 

21 nia]> 
kets 

1921. 

1022. 

1023. 

102t. 

1021). 

1926. 

1027 . 

1028 . 

1020. 

1930 .1 

1931 . 

Thovmnds 
38,082 
43,114 
63,334 
62,873 
43,043 
40, mfi 
43,633 
49,706 
48,446 
44, 266 
44,772 

Thousands 

6,207 

6,382 

6,066 

6,625 

6,720 

6,636 

5,965 

6,880 

6,747 

6.248 

(0 

Thousands 
6,826 
6,923 
6,830 
10,627 
12,000 
13,072 
17,270 
19,391 
17,262 
17,994 
20,488 

Thousands 
1,641 
2,215 
3,414 
4,024 
3,766 
3,838 
6,098 
6,373 
4,094 
6,132 
7,343 

Thousands 

3,471 

3,229 

3,601 

4,600 

3,588 

3,074 

8,680 

4,109 

8,214 

3,210 

Thousands 

173 

176 

245 

242 

Thousands 

1,030 

926 

055 

1 , no 

911 
910 
1,050 
1,264 
1,142 
1,037 
1,102 

Thousands 

1,302 

865 

906 

1,008 

1,045 

1,026 

1,161 

1,068 

1,046 


Bureau of AgricultunU Reonomlps. (Compiled from official sources and cabled reports from agricultural 
roprosontatives abroad. 


1 For years ended May 31 following. 

»Inspected slaughter, only, was estimated at 2,234,000 in 1031 compared with 2,194,000 in 1980. 

Table 340.— Lard and pork: Stocks in cold-storage warehouses and meat-packing 
establish nientSf United States, 1922-1931 1 



Bureau of Agriculture Kconomlos. Compiled Arom reports made by oold-stoxage establishments. 

^ Lard indudos all prime steam, kettle-rendorod, neutral, and other pure lards. It does not include lard 
substitutes nor compounds. 

* Plokled pork indudos sweet-pickled, plain-brine, and barreled pork. 
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aia3,324 w.maoBaees 34,532^% 128,210 


of Asricultard Ewmomlos. OffloW son^ except where otherwteo noted. Those llKUtcs eom- 
1 Preliminary. > Year ended Juno 30. # 4-yoar avorago. 
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Table 842.— Lard: International trade, average 19SB-19S9, annual 1997-1980 


Colondar year 


Country Avora^l026- 



Exports 

Imports 

PRINCIPAL KXPORTINO 

1,000 

pounds 

r31,629 


COXTNTRIR8 

1,000 

pounds 

0 

United States. 

Netherlands. 

64,693 

6,748 

Denmark. 

25,954 

1,383 

China. 

10,672 

0 

Hungary. 

9,618 

15 

Canada. 

4,020 

1,462 

Irish Free State. 

3,852 

699 

Madagascar. 

1,998 

2 

Austr^ 9. 

1,550 

413 

Total. 

853,986 

10,722 


1,000 1,000 
poiinde pounds 
0 759,722 
9,928 65,244 
1,350 30,851 


1,000 1,000 1,000 

pounds pounds pounds 

0 829,329 0 ( 

11,619 49,112 4,727 

1,815 28,434 1,268 


1,000 1,000 
^unds pounds 


PRINCIPAL IMPORTINd 
COUKTBIRS 

XTnilod Kingdom . — 

Germany. 

Cuba. 

Ozochoslovakia. 

Austria. 

Franco. 

Poland. 

Belgium. 

Peru. 

Italy. 

Finland___ 

Switzerland___ 

Domlnioan KopoXilic. 
Philippine Islands—- 

British Malaya. 

Sweden. 

BrazU. 

Norway. 

Yugodavia. 


9,792 804,054 11,823 803,3 


8,032 785,497 


8,891 687,901 


Bureau of Agricult unil Bconomlcs. Oflloial sour«*8. 

* Preliminary. 

»Yoar endoil June ;M). 
s Includes oleoniargariiio. 

Tablm 343.— LanI, refined: Average price per 100 pounds, Chicago, hy months, 

am iimi 



Bureau of Agricultunil Economics. Oomi>fled from data of the llvoatock and meal reporting service 
of the bureau. Beginning January, 1927, T)rlces repn^ont roflnod lard in hardwood tubs, earlier prices 
represent pure in tlercoB. XMces 1900 m December, 1921, available in 1927 Yearbook, p. 1018. 
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Table 344. — Lard^ American 'prime western steam: Average price per pound, in 
tierces, at Liverpool, 1921-19S1 


Year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver¬ 

age 

■■■■lllll 

CeTds 

Cents 

Cents 

Cents 

Cents 

Cenis 

Cetits 

Cents 

BiBI 

Citits 

Cents 

Cents 



11.3 

12.9 

13.1 

12 8 

EEH 

13.5 

13.2 

13.3 

12.7 

13.2 

14.1 

18.6 



13.3 

13 0 

13.7 

13 6 

12l9 

13.0 

12.7 

12.7 

14.0 

14.6 

15.7 

15.1 



14.8 

13.1 

12.8 

12.7 

12.3 

12L2 

13.7 

16.8 

16.8 

18.1 

17.2 

mmm 

■By 

1925. 

lao 

117.6 

18.7 

17.8 

17.6 

fhH 

19.3 

19.2 

19.2 

17.9 

17.8 

■uxl 


1928. 

17.2 

16.5 

16.6 

16.0 

117.6 

18.4 

17.8 

17.0 

16.6 

15.8 

14.2 

143 

16.5 

1927. 

14.3 

14.4 

14.4 

14.3 

14.1 

14.4 

14.3 

13,8 

14.6 

14 4 

14 0 

13.5 

14.2 

1928. 

13.6 

12.9 

13.0 

13.3 

13.4 

13.3 

13.7 

13.9 

14.4 

13.9 

13,4 

13.2 

13.6 

1929. 

13.4 

13.5 

13.9 

13.5 

13.4 

13.6 

13.9 

13.8 

13.6 

12.7 

12.1 

uH 


1930. 

11.9 

12.2 

11.8 

11.8 

11 8 

11.3 

11.2 

12.3 

13.2 

13.2 

EESl 

ttlCT 

BLJ 'll 

1931. 


9.8 


10.3 

9.5 


9.5 

8.8 

8.7 


8.2 

m 

III 


Bureau of Agricultural Economics. Compiled from Manchester Guardian. An average of Friday 
quotations. Converted at monthly average rate of exchange as given m Federal Reserve Bulletins to 11125, 
inclusive; subsequently at par of exdumge. 


12 quotations only. 


3 Average tor 11 months. 


Table 346.- 


-Bacon, Wiltshire sides,^ green, firsts: Average price per pound at 
Bristol, England, 1909-19S1 




■TiM 

■■IM 



Cents 

Cents 

Cenis 

1909. 

13.6 

16.0 

16.0 

1910. 

15.2 

15.9 

lae 

1911. 

12.8 

14 3 

148 

1912. 

13.8 

1&9 

15.8 

1918. 

15.8 

17.1 

17.4 

1914. 

16.6 

16.4 

17.6 

1915. 

17,0 

2a 4 

20.8 

1916. 

19.8 

240 

247 

1917___ 

30.1 


33.0 

1918. 

38.6 


1919_ 

87,1 


38 4 

1920. 

31.6 

34 2 

41.7 


Brit¬ 

ish 

Year 

Amer¬ 

ican 

Dan¬ 

ish 

Irish 

Cefnts 


Cents 

Cents 

Cents 

16 7 

1921. 

21.8 

32.8 

34.7 

17 8 

1922... 

21.2 

29.7 

32.5 

15.8 

1923. 

17.5 

23.6 

25.8 

16 3 

1924. 

16.6 

21.3 

22,8 

18 4 

1926. 

23.0 

1 27.6 

29.7 

18 2 

1926. 

»23.6 

1 27.8 

30.6 

21.4 

1927. 

«17.8 

21.1 

25.5 

26.0 

1928. 

17.9 

21.2 

23.7 

33.6 

1929. 

*21.9 

1 245 

26.6 

8a 3 

1980. 

19.3 

1 20.8 

25.1 

38.4 

42.8 

1931. 

U9 

13.1 

18.7 


Brit¬ 

ish 


Cent^ 

80.2 

33.3 

27.0 

23.5 
3ao 
sas 

20.9 

25.8 

28.8 

27.6 
19.5 


Compiled from Agricultural Market Report, Ministry of Agrfoul- 
wr tlie last week of each month 1909-1023, AveiSo oA?^& 
.Converted at monthly average rate of exchange as given in Federal Rew^ Buffing 
par of exchan^rSdc^ of Oanadtanbaw!^ 

^ ”«* »>«“ <in»ted for later yeen by the 

* Entire half of hog in one piece, head off, back bone out, ribs in. 

* Average for 11 months 
> Average for 5 months. 

^ Average for 9 months. 

Table 346. — Hogs: Cholera-control work by Bureau oj Animal Industry, 

to 19S0S1 
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Table 347.— Hogs: Shipments^ slaughtery value of production and income, by 

States, 19S0 



no 22,000 1,5841 10,8871 12,471 


1,854,030 




Bureau of Asrlcultural Economics. Estimates Division of Crop and Livostoc>k Estimates. Subject to 
revision. For tno fLve-yoar average 1924-28 boo 1931 Yoarbook Table 395. The figures on income and value 
of production as shown in Table 455 aro computed from the data shown in this table. The difieronce bo- 
tween gross income and value of production arises from the fact that in computing value of production allow¬ 
ance is made for changes in inventory numbers at the beginning and end of the year while in computing 
income these changes aro not used. 
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Table 348. — Sheev and lambs: Number on farms and value •per head in theUnited 
States, mo, 1850, 1860,1867-1932 



Bureau of Agricultural Economics. Estimates of the crop reporting board. Bevisions for the years 192Ch 
1931 were made January, 1932. 

1 Prior to 1900 estimates for each lO-year period represent an index of annual changes applied to census as 
base on first report after census data 'were available. Figures lor 1000-1919 are tentative revised estimates 
of the Bureau of Agricultural Economics os first published in 1927 Yearbook. 

* Italic figures are from the census. Figures for census years 1860, 1880, and 1890 exdude an estimated 
number of unenuznerated sheep on ranges, as follows: 1860, 1,505,810; 1880,7,000,000; 1800,4,940,948. Cen¬ 
suses prior to 1900 excluded lambs. Census dates were Juno 1 from 1840 to 1000; Apr. 15,1910; Jan. 1,1920 
and 1925; and Apr. 1,1930. 1900,1910 and 1930 include spring-bom lambs. * ' > 

> Original estimte of the Bureau of Agricultural Economics. 

^Fzelizninary. 
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Table 349.—jSAcep and lambs: Estimated number on farms and value per head, 
by States, January 1,1928-^1982 


State and division 

Number 

Value per head i 

1928 3 

1929 3 

1930 > 

1931« 

1932 3 

1928 

1929 

1930 

1931 

1932 


Thou- 

ThOVr 

Thou- 

Thou- 

Thou- 

Dot- 

Dot- 

Dol- 

Dot- 

J)ol- 


sands 

sands 

sands 

sands 

sands 

lars 

lars 

lars 

lars 

lars 

Maine. 

02 

84 

83 

85 

81 

8.50 

&40 

&60 

5.70 

3.50 

New Hampshire. 

21 

19 

20 

19 

18 

9.50 

9.60 

9.40 

6.20 

4.60 

Vermont. 

44 

43 

42 

41 

89 

9.30 

9.00 

9.30 

6.70 

3.90 

Massachusetts. 

11 

n 

12 

11 

10 

10.60 

laoo 

9.00 

7.30 

4.60 

Rhode Island. 

2 

2 

2 

2 

2 

10.50 

ILOO 

1L60 

7.60 

4.50 

Connecticut. 

0 

9 

10 

11 

10 

10.80 

1L90 

10.90 

7.60 

4.70 

Now York. 

516 

518 

520 

489 

473 

11.10 

1L40 

10.50 

6.20 

4.40 

New Jersey. 

6 

7 

7 

8 

7 

12.20 

11.50 

11.60 

7.60 

6.40 

Pennsylvanio. 

437 

441 

467 

481 

491 

9.50 

9.60 

9.60 

5.90 

4.40 

North Atlantic. 

1,138 

1,134 

1,163 

1,147 

1,131 

10.17 

10.36 

9.96 

6.06 

4.34 

Ohio. 

2,005 

2,005 

2,105 

!^000 

2^164 

8.90 

9.00 

8.50 

lib" 

3.60 

Indiana. 

714 

741 

781 

809 

826 

ILOO 

11.20 

ia50 

5.70 

4.00’ 

Illinois. 

630 

680 

709 

719 

799 

10.60 

10.80 

10.00 

5.90 

3.80 

Michigan. 

1,263 

1,334 

1,304 

1,213 

1,285 

10.90 

laoo 

10.10 

5.20 

3.90 

Wisconsin. 

444 

459 

517 

529 

546 

10.20 

10.40 

9.00 

5.80 

3.20 

North (’entral East.. 

6,050 

5,219 

6,416 

5,270 

5,620 

10.02 

iai6 

9.42 

5.13 

3.67 

Minnesota. 

666 

772 

9X0 

1,027 

1,084 

loTio' 

laso 

~9.^ 

6.10 

3.20 

Iowa-... 

983 

1085 

1,230 

1,313 

1,398 

10,80 

11.00 

9.90 

5.50 

3.30 

Missouri. 

042 

1,131 

1,180 

1,204 

1,206 

10.10 

10.70 

9.10 

5.00 

3.30 

North Dakota. 

549 

672 

802 

940 

1,040 

10.80 

11.10 

9.70 

5.00 

3.30 

South Dakota. 

863 

1,001 

1,189 

1,332 

1,465 

10.60 

10.60 

9.00 

5.00 

3.30 

Nebraska. 

005 

1,050 

1,208 

960 

1,047 

9.10 

9.50 

8.20 

4.70 

3.00 

Kansas. __ 

512 

632 

659 

669 

779 

9.30 

9.20 

8.40 

4.50 

3.10 

North Central West. 

5,420 

6,343 

7,178 

7,445 

8,018 

10.18 

10.44 

9.12 

5.04 

3.22 

North Central. 

10,476 

11.562 

12,694 

12,715 

13,638 

10.11 

10.31 

0.25 

6.07 

3.41 

Delaware. 

8 

3 

4 

4 

4 

IS bo 

1L50 

11.80 

7.00 

6.00 

Maryland. 

104 

111 

113 

111 

108 

11.60 

11.50 

11.60 

6.90 

5.10 

Virginia.. 

437 

468 

490 

495 

485 

11.50 

11.80 

11.00 

6.70 

4.60 

West Virginia-. 

536 

574 

601 

625 

657 

11.10 

11.40 

9.90 

5.90 

4.40 

North Carolina. 

85 

94 

88 

90 

91 

9.10 

9.10 

8.70 

5.80 

3.90 

South Carolina. 

15 

! 16 

14 

14 

14 

4.90 

4.90 

4.90 

4.00 

3.70 

Georgia. 

41 

39 

38 

38 

87 

3.80 

4.00 

4.20 

3.90 

2.30 

Florida. 

53 

50 

45 

44 

43 

1 3.60 

4.30 

4.10 

3.30 

2.40 

South Atlantic. 

1,274 

1,354 

1,393 

1,421 

1,439 

10.53 

10.84 

0.96 

6.08 

4.35 

Kentucky. 

805 

910 

915 

876 

875 

11.20 

11.40 

10.40 

6.50 

" 4.70 

Tennessee. 

345 

352 

364 

382 

393 

9.70 

9,80 

9.00 

5.80 

4.00 

Alabama... 

60 

68 

56 

50 

50 

4.40 

4.20 

4.40 

3.40 

2.60 

Mississippi. 

88 

90 

91 

91 

100 

3.40 

3.30 

3.50 

2.90 

2.00 

Arkansas—-. 

55 

54 

54 

56 

59 

6.10 

6.50 

5.00 

3.30 

2.60 

Louisiana. 

129 

139 

136 

133 

140 

3.00 

3.30 

3.40 

2.70 

2.70 

Oklahoma_ 

130 

160 

185 

174 

164 

8.60 

9.90 ' 

8.90 

4.60 

3.00 

Texas. 

6,047 

5,703 

6,387 

6,834 

7,312 

8.40 

8,80 

7.10 

4.20 

2.00 

South Central. 

0,749 

7,471 

8,187 

8,595 

9,093 

8.62 

8.96 

7.49 

ITiS 

3.11 

Montana. 

3,400 

3,854 

4,120 

4,214 

3,820 

ILIO 

11.40 

9.40 

5.10 

8.20 

Idaho.. 

2,100 

2,230 

2,280 

2,394 

2,274 

1L40 

11 90 

9.80 

6.10 

8.60 

Wyoming. 

8,:i(}6 

3,471 

3,540 

3,894 

4,128 

10.60 

11.60 

9.20 

6.80 

3.60 

Colorado. 

3,020 

3,118 

8,760 

3,351 

3,361 

9.60 

10.60 

9.00 

5.60 

8.10 

New Mexico. 

2,390 

2,385 

2,627 

2,780 

3,058 

9.00 

10.40 

8.10 

4.90 

2.30 

Arizona. 

1,130 

1,J07 

1,080 

1,112 

1,190 

0.30 

9.60 

8.00 

4.80 

2.30 

Utah. 

2,730 

2,870 

2,900 

2,000 

2,755 

11.20 

11.00 

0.60 

6.40 

3.70 

Nevada—. 

1,234 

J, 172 

1,088 

1,176 

1,162 

11.00 

10.80 

9.20 

6.80 

4.00 

Washington-. 

645 

700 

735 

750 

750 

11.00 

12.10 

9.70 

6.20 

4.00 

Oregon. 

2,359 

2,501 

2,576 

2,679 

2,679 

11.30 

11.60 

9.00 

5.40 

3,50 

Camornia. 

3,170 

3,320 

3,450 

3,588 

3,444 

11.40 

10.80 

9.10 

6.30 

4.20 

Western. 

25,484 

26,728 

28,046 

28,867 

28,611 

10.68 

11.16 

9.13 

5.68 

3.40 

United States. 

46,121 

48,249 

51,383 

62,746 

53,912 

10.22 

’ 10.59 

8.04 

6.36 

. 

3.40 


Bureau of Agricultural Economics. Estimates of crop‘rei>ortlng board. Revisions by State, 1020-1027 
are published in Eebmary, 1032, Crops and Markets. 

1 Sum of total value of classes divided by total number and rounded to nearest dime for States. Divi^ 
Sion and United States averages not rounded. 

> Revised January, 1032. 

> Preliminary. 

100446°—32-61 
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Table 350.— Sheep: Number in countries having tOOfiOO and over, average 19^1- 

19B5, annual 1926-1031 






North America, Central 
America, and west Indies: 

United States_ January.. 

Canada. June. 

Mexico.do._. 

Guatemala.. 

Cuba. 

Dominican Republic. 


Thou- Thou- Thou- Thou- Thou¬ 

sands sands sands sands sands 
87,662 40,183 42,302 46,121 48,240 

8,027 3,142 3,r03 3,4Jt» 3,0.36 

*1,362 2,698. 

163 148 216 241 189 

. 102 . 

148. 


61,383 62,746 
3,696. 


Estimated total a.. 42,700 . 


South America: 

Colombto. 776 800 771 . 810 

Venezuela.. 113 

Ecuador. (1,000) ""766 -I."I-I. "hsoo”!."!! 

geni^..... 11,363. 111 209. 

§25^. December*. 3,436 4,200 4,151 . 6,652. 

Uruguay. «14,443.1. *39.3W a'sorSBa 

Paraguay. December *. (^600) . 

Argentina.......do. «36,209IIIIIII ..I.... IIIII” .IIIIIII *941413 

Falkland Islands. 649 005 907 g]3 ^ 


*39,358 *20,668 . 


Falkland Islands.. 


Estimated total i.. 


Europe: 

Iceland..... 

England and Wales..,.. June.--.-....—.. 

Isle of Man...do. . . 

Scotland.do.. ". 

North Ireland.do. 

Irish Free State.do.. 

Norway ...do___ 

Sweden-. June-Sept^bS— 

Denmark__ July...... . 

Faroe Islands. 

Netherlands-. May-June..1. 

Belgium..... December*_ 

France.do 

Spain.do. .*_ 

Portugal. 

It^y....... March-Aprii-.III 

Switzerland. April. 

Gern^y. December*. 

Austria... do 

Czechoslovakia.IdoII 

Hungary. April_IIIII 

Yugoslavia-. January._ 

QrMce.. Docemfe*_ 

Bulgaria.do. 

Rumania...do.. 

. Novembofrmill 

Lithuania.. 

gafvla. June”IIII”III“ 

Estonia. July. 

Finltod^.. Septembw. 

Bussl ^ ^i^^TOpean and Summer.___ 


14,385 16,869 17,072 16,300 16,106 16,810' 


1,380 1,696 1, 


01 80 

7,636 7,679 
600 624 

3,120 3,264 


. * 122 . 

10,637 10,776 10,693 

20,067 20,620. J 

.*A460 * 4,000 

*12,350*12,600. 


10,462^ 10,152 


4,763 4,080 3,819 


861 

1,804 "i,'cu ""i“f )66 
7,933 7,736 7,722 
6,686 6,061 6,442 

.78^739 8,427 

12^960 13,116 12,666 

. 1,918. 

1,673 1,410 1,368 


12,092 31,921 
2^490 im 


1,163 1,128 1,090 
I 666 667 669 

J 1,414 1,368 1,319 
1113,866 126,836 133,692 


Estimated total ex- ___ 103 Ann 

eluding Russia.* . 


Abysinnia (Ethiopia). f2.000) 

Morocco. • 

Fr^(^ Sudan.. 2170 

Gold Coast. . 

NgeriaincludingBriti^ -IIIIIIIIIIIIIIIII" 1,711 

. j- 

Briri^ Somaliland. . 

Italian Somaliland. Mar. 311111“”“1 1 , 686 . 

See footnotes at end of table. 


.. 4,000. 

9,260 7,712 8,036 8,848 7,367 

6,786 6,083 A 614 Sios 7:168:1:::::: 

h 829 2,"i42 2, 142 ’”^"463" 

4,366 3,968 6,341 6,113 7^ 468 

—s;;; ^^^4 !^789 3,000. 

826 360 400 400_— 

1,809 1,827 1,786 2,121 ^478:::::::: 

L144 1,232 1,180 1,003 L329 

2,000 ^000 1,300 r,7oo 2 000 

.1*1,0391 866 ) 847_: 
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Table 360. — Sheep: Number in countries having 100^000 and over, average 19S1- 
1925, annual 1926-19S1 —Continued 



Bureau of AgricnItunU Economics. OlBcial sources and International Institute of Agriculture unless 
otherwise stated. ITigures in pnrentheses are interpolated. 

1 Average for 5-year period if avaflahlo, otherwise for any year or years within this period except as other- 
wise stated. 

* Indude countries with less than 100,000 interpolations for a few countries not reporting 
each year and rough estimates for some others. 

* Unoincial. 

e Countriesreporting as of Dec. 31 are considered os of Jan, 1 of the following year; I, e., figures for number 
of sheep in France as of Dec, 31, 1926, have been placed in 1926 column. 

?Year 1926. 

«Year 1920. 

«June, 1930. 

In rural communities only. 

S Y^ 1924r-l926. Statistical Review, October, 1028, p. 6. Year 1927. Agri^tipl Statistics of the 
U. S. S. E. Lenin Academy, 1927-1930. Planned ^Economy No. 12,1930, State Planning Board. 

18 Goats indudod. 

n Estimate based on Inoreaso reported in June, compmed with pr^mg June. 

w Estimate based on Increase in 1920 in provinces which supported 80 per cent of total In China in 1914. 

w Average of range from 26,0(W,000 to 46,000,000. 

Comparable totals for number of countries indicated. 

18 Ezdudlng Russia. 
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Table 351.— Sheep: Receipts and stacker and feeder shipments at all public stock- 

yards, 1922-19S1 

RBCEIPTS 




Bureau of Agricultural Economics. Compiled from data of livestock and meat^roporting sorvieo of 
bureau. 


Table 352,— Sheep: Receipts at principal public stockyards and at all public 

stockyards^ 1922-1931 
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Table 353. — Farm •prices of sheep^ per head, by ages* United States, January 

1912-1932 



Bams 


Dollars 

14.80 

15.65 

16.01 

18.45 

18.73 

19.63 

20.27 

19.63 

12.94 

8.23 


Bureau of Agricultural Economics. Based on returns from special price reporters. Average price, by 
States, weighted by estimated numbers each age group. 


Table 354. — Sheep: Estimated average price per 100 pounds received by producers, 

United States, 1922-1931 



Bureau of Agricultural Economics. Based on returns from special price reporters. Monthly prices 
by States, weighted by number of sheep Jan. 1, to obtain a price for the United States; yearly price ootalned 
by weighting monthly prices by Federal in^ieoted slaas^ter. For previous data see 1930 or earlier 
yearbo^. 


Table 355 .—Lambs; Estimated average price per 100 pounds received by producers, 
United States, 1022-23 to 1931-32 



Bureau of Agricultural Economics. Based on returns from special price reporters. Monthly prices 
by States, wel^itSl by number of Iambs Jau, 1, to obtain a price for the XTmted States; yearly piice obtamed 
by weighting mont^ prices by receipts at prindpal markets. For previous data seo 1930 or earlier yoai^ 
books. 
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Table 356.— 8hs6v and lambs: Average 'price per 100 pounds af Chicago, by months. 

mi-mt 

SHEEP 
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Table and lawJbs' AvcraQC 'price 'per 100 pounds at Chicaao and 

Omaha, by months, July, 19S0-Decemher, 19S1 


CHICAGO 


Year and month 

Lambs 

Yearling 
wethers 
90-110 
pounds ; 
Medium 

Ewes 

Feeding lambs, 
60-75 pounds 

00 pounds 
down, 

All 

weights, 

Common 

1 

90-120 i 
pounds, 
Medium 
to Choice 

AU 

weights. 
Cuff and 
Common 

Good and 

Medium 


Good and 
Choice 

to Choice 

Choice 

1930 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

DoUars 

July--. 

10.13 

6.80 

7.48 

3.28 

1.86 

7,22 

6.52 

August. 

9.40 

6.20 

6.44 

3.47 

2.01 

6.89 

6.12 

September. 

8.49 

5.64 

6.14 

» 3.60 

2.22 

7.13 

6.16 

October. 

8.06 

5.60 

5.60 

3.20 

1.79 

7.00 

6.08 

November. 

7.96 

6.46 

5.93 

3.38 

1.88 

7.06 

6.09 

December. 

7.97 

5.50 

5.70 

3.12 

1.76 

7.12 

6.12 

Average, 6 months. 

8.67 1 6.88 1 

6.21 

! 3.34 

1.92 

7.07 

6.18 

1931 




1 




January. 

8.71 

6.48 

6.65 

1 3.92 

2.61 

7.52 

6.66 

February. 

8.59 

6.52 

6.55 

4.32 

2.89 

7.98 

7.12 

March. 

8.89 

6.91 

6.92 

4.50 

3.00 

7.99 

7.10 

April-.... 

9.35 

7.56 

! 6.94 

412 

2.69 



May i.... 


6.69 

6.05 

2.96 

1.80 



Juno *.. 

8.70 

6.78 

5.58 

2.04 

1.09 



July. 

7.67 

4.78 

494 

2 04 

1.48 

6.30 

446 

August. 

7.68 

1 441 

492 

2.67 

1 1.44 

5.41 

t 473 

September. 

6.84 

427 

470 

2.01 

1 1.11 

5.41 

1 458 

October. 

6.36 

1 428 

4.48 

2.21 

1.27 

5.16 

443 

November. 

6.02 

405 

415 

2.33 

1.46 

476 

425 

December. 

5.68 

1 3.86 

1 8.85 

2.40 

1.54 

1 472 

1 412 

Average. 

7.77 

1 5.46 

5.47 

3.00 

1.86 





1 1 







OMAHA 


1980 

July ____ 

9.54 

6.58 

6.12 

2.72 

1.50 

6.80 

5.91 

August. —-_ _ 

8.93 

5.86 

A 47 

3.24 

1.76 

6.61 

5.00 

SeptembOT.. 

7,78 

5.40 

5.62 

2.98 

1.64 

6.73 

&76 

Ootoi^r___ 

7,56 

5.20 

5.03 

2.61 

1.40 

6.50 

5.66 

Novomb^..—. ___ 

7.^ 

5.48 

444 

3.17 

1.74 

0.74 

6.69 

ilAGnmbQr_ 

7,63 

5.22 

5.40 

3.22 

1.80 

6.92 

5.90 




Average, ^ 


8.16 

5.64 

6.51 

2.97 

1.C5 

6 72 

5.75 



1981 

Tft.nnfvrv ^ 


8.22 

6.10 

6.72 

3.56 

2.00 

7.60 

6.28 

Febructy_______ 

1 8.21 

6.35 

1 5.97 

413 

2.46 

7.58 

6.45 

Mttr(*h._"____ 

! 8.42 

6.61 

1 6.26 

4.38 

2.69 

7.81 

6.69 

April...__-. 

8.97 

7,60 

6.58 

3.79 

2.31 

7.98 

6.76 


H.G2 

6.83 

5.98 

2.74 

1.74 

7.62 

0.42 

Juno 8. 

Jtjlr__ 


8.22 

7.02 

5.54 

4.49 

480 

1 424 

1.48 

2.02 

.87 

1.17 

5.45 

5.23 

4 01 
4 41 

Aupiht__ 

7.12 

456 

4.60 

2.15 

1.14 

5.11 

4 31 

pppieitibi'r __ ... ---- 

0.33 

4.25 

407 

1.84 

.98 

5.08 

4.22 

Oc*tob<>p__ 

5.78 

3.00 

406 

1.96 

1.04 

4 53 

3.55 

November. 

Tiftfifimhor . . _ 

6.58 

5.23 

3.89 

3.67 

3.88 

3.60 

2.00 

1.95 

1.00 

1.00 

428 

3.96 

3.33 

3.15 



A vflrmrA 


7.31 

5.28 

4.07 

2.67 

1.63 

6.01 

5.01 



Buroaa of A^rMtursl Economics. Compiled lh}m data of the livestock and meat-reporting service of 
the bureaa. Earlier data in 1927 Yearbooki pp. 1032-1(^4 and in 1931 Yearbook^ p. 870. 


1 Beginning May 18, quotations were on shorn basis. 

* Blfoctive June 1, new crop lambs wore classified as lambs and lambs of or closely approaching the yoaiN 
ling ago were dashed as yearlings. 
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Tablh 368—5Aeep and lambs: Slaughter^ under Federal inspection by months, 

19S»-19S1 



Bureau of Animal Industry. 

1 The figures include condemned carcasses. 

Table 359 .—Maiton and lamb: International tradej average annual 

1997-1930 


Calendar year 


Average 1925- 
1929 


EYportsjlmports Exports Imports Exports Imports Exports Imports Exi>orts 


1,000 i,000 UOOO 

pounds pounds pounds 
0 :& 1,914 0 

0 177,693 0 

24 100,411 0 

0 >62,260 0 

692 11,842 560 

246 2,115 244 



Bureau of Agricultural Economics. Official sources except as otherwise noted. 

1 Preliminary. > Year ended June 30, »International Yearbook of Agricultural Htatlstlcs. 

Table 360 .—Mutton and lambj frozen: Cold-storage holdingsj United iitatea 

1999-1931 
























































































































BEEF CATTLE, HOGS, SHEEP, HORSES, MULES, ETC. 805 


Tablb 361 .—Sheep and lamhe: Shipments, slaughter, value of production, and 

income, oy States, 19S0 



Shipments and local slaughter 

Inshipments, stocker, feeding, 
and breeding 

State and division 

Sheep 

Lambs 

Sheep 1 

Lambs 


Head 

Total 

weight 

m 

m 

Head , 

Total 

weight 

Sead 

Total 

weight 


ThOftr 

sands 

11 

3 

3 

3 

UOOO 

pounds 

1,100 

300 

300 

300 

Thou¬ 

sands 

21 

4 

14 

4 

1 

3 

205 

2 

159 

1,000 

pounds 

1,260 

240 

840 

260 

65 

195 

14,410 

160 

11,130 

Thou¬ 

sand^ 

1,000 
rounds 
100 - 

Thou- 

sands 

IfiOO 

pounds 










Massachusetts. 

1 

100 










New York. 

33 

0,201 

4 

400 

2J 

1,620 

Pennsylvania. 

49 

6,146 



2 

120 

North Atlantic. 

122 

13,346 

413 

28,650 

6 

600 

29 

1,740 

Ohio. 

_ _ 

Illinois-. 

Michigan. 

Wisconsin. 

170 

37 

78 

127 

49 

19,350 

6,840 

8,760 

13,240 

6,890 

003 

331 

333 

816 

390 

63,210 

46,835 

46,305 

69,360 

31,200 

4 

26 

9 

9 

18 

400 

2,000 

900 

900 

1,980 

32 

150 

186 

90 

166 

2,080 

9,760 

13,020 

6,120 

11,620 

North Central, East. 

476 

33,780 

3,103 

255,910 

66 

6,780 

624 

42,590 


94 

121 

104 

33 

62 

60 

71 

10,306 

14,520 

11,440 

3,830 

6,820 

7,390 

7,810 

320 

1,026 

860 

383 

330 

1,604 

38S 

43,144 

82,000 

64,950 

28,876 

39,760 

136,340 

52,455 

36 

48 

25 

10 

10 

46 

28 

5.600 

4.800 
2,625 
1,000 
1,100 

4.600 

2.800 

163 

500 

243 

97 

143 

1,106 

460 

9,780 

82,300 

15,925 

6.805 

10,726 

71,890 

29,900 

r __ 

lowau. 

Missouri. 

North Pakota. 

South Dakota.. 

Nebra^a. 

Kansas. 

North Central, West. 

374 

64,406 

6,413 

446,514 

223 

22,625 

2,714 

177,026 

North Central. 

1,030 

120,186 

8,606 

702,424 

289 

29,805 

3,338 

219,615 




1 

79 

327 

332 

84 

3 

8 

5 

65 

6,820 

26,160 

26,560 

1,870 

136 

400 

230 





Maryland. 

Virghila.. 

IDCTAdf* 

0 

29 

45 

9 

1 

1 

6 

m 

3,480 

4,960 

765 

90 

83 

310 

1 

1 

110 

90 

2 

130 






North Owoltna.->>— 










PloriSa.. 





South Atlantic. : . 

JOO 

10,870 

780 

61,760 

2 

200 

2 

130 

TTATi+Ttnlrv . . 

103 

31 

6 

3 

4 
4 

24 

283 

11,670 

3,410 

480 

400 

420 

872 

2,620 

27,075 

833 

224 

12 

3 

12 

3 

91 

319 

62,850 

16,800 

600 

360 

720 

230 

3,916 

33,790 

11 

2 

1,100 

220 



Tonnossoe. 

AlaHAmA. _ - 

2 

140 

Mississippi. 

i 

80 



Jxjuisiana. 

Oklahoma.. 

Texas . 

1 

16 

12 

90 

1,600 

1,200 

30 

7 

2,^ 

420 

South Central .. 

464 

46,347 

1,704 

119,075 

42 

4,190 

30 

3,000 

150 
24.700 
2,040 
92,647 
210 
.X 

Montana.. 

Idaho. 

Wyoming.. 

Colorado. 

New Mexico.. 

231 
190 
. 133 

. 133 

61 
96 

. 216 
. 80 
31 

. 336 

. 326 

25,410 

21,830 

14,098 

10,276 

6,100 

10,272 

23,006 

8,376 

3,410 

14,632 

32,500 

1,780 

1,622 

1,360 

2,613 

606 

223 

1,120 

362 

382 

1,111 

1,830 

133,500 

129,760 

06,986 

209,200 

39,390 

16,725 

78,400 

23,530 

80,360 

84,486 

189,350 

10 

160 

12 

70 

25 

1,000 

16,000 

1,200 

7,000 

2,600 

2 

380 

30 

1,469 

8 

Utah-. 

Nevada. 

Washington. 

Oregon.. 

0«dlmmia. 

20 

2 

4 

4 

100 

2,000 

210 

400 

440 

9,000 

30 

18 

24 

1 131 

3,020 
1,170 
1,080 

7,8Q0 

Western. 

- 1,643 

174,847 

13,037 

082,037 

897 

88,75C 

73,04C 

\ 2,119 
1 1 5,541 

( 134,277 

ITnlted States. 

.“mto 

363,600 

24,340 

1,893,846 

rl ^ 

L 358,822 


See footnote et end of table. 
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Tabm 361.—SAeep and lambs: ShipmenU, slaugld^, v<d%is of production, and 
income, by States, UJoiitiBUGd 


State and division 


Farm slaughter 




Value 

of 

Kocoipta Gross 
sumod InooTue 

t on 


Value of 
produc¬ 
tion 


3anda pounds sands pounds dotlais 


Maine. 

New Hampshire- 

Vermont. 

Massachusetts... 
Rhode Island-.— 

Oonnectiout- 

New York. 

New Jersey. 

Pennsylvsnia. —. 


North Atlantic., 


16 

1,765 

35 

2,486 

30 


1 1 

76 

2 

8 

880 

12 

. .1 

840 

15 

28 

8,136 

69 1 

4,070 

68 

8 

9C0 

IT 

900 

79 ' 

1 

125 

2 

IfiO 

14 



western. 235 24,885 209 | 15,799 1,904 

United States.. ~ 864 89,576 f 426'| 31,815 j 3,002 | 189,111 


* Apicoltural Economics. Estimates of Division of drop and Livestock Estimates. Subject 

is ^ fi-year I924f-1928 see 1931 Yearbook Table 414, The figures on inoome and value 

of pjoduoto as shojm to Table 466 are computed from the data shown to this table. The tidSerouco 
betw^ production md income arises from the jEaot that to computing value ofproductlon Slo^ 

beglnntag mi end o( the ySTwhfle to ooar 























































































































































































BEEF CATTLE, HOGS, SHEEP, HORSES, MULES, ETC. 807 
Table 362.— Wool^ shorn: Estimated production hy States, 1926-19S1 



22,667 28,096 26,084 26,730 

Western. 15^615163,263172,095187,4^188,277^^^218,976 19,192 20,032 

United States.1252^8321268 ^1289,0091314,5881327,566 351,5211360,81^ 33,454| 34^^ 

See footnotes at end of table. 
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Table 362.—FboZ, »hom: Estimated prodvetion, by States, 19SS-10S1 —Continued 


Number of fleeces * 


Weight per fleece > 


State and division 


1927 1928 ie29 1930 1981 1925 1926 1927 1928 J929 J«;iO 1931 



Western_ 

United States 


22,527^23,139 24,299 25,491 8.0 8.2 at 8-3 8.1 ^4 ^4 


Bureau of Agricultural Economics. All years shown, revised January, 1932. 

1 In Statw where sheep are shorn twice a year, principsflly Texas and California, this figure covers wool 
pw head of sheep shorn and not weight per fece. 

ejffly taken at ooznmerdal feeding plants. Califbmia figures indude some fleeces taken from 














































































































































BEEP CATTLE, HOGS, SHEEP, HORSES, MULES, ETC. 809 


Tablb 863.—Fool: InkmaHond trade, average 19&6-1929, annual 1998-1990 


Country 

Calendar year 

Average 1926-1920 

1028 

1020 

19301 

Exports 

Imports 

Exports 

Imports 

Exports 

[Imports 

Exports 

Imports 

rnmciPAi. bxporwno 
COUNTHIB fl 

Australia *. 

Argentina-. 

Union of South Africa. 

New Zealand. 

Uruguay. j. 

China. 

British India. 

Chile. 

Algeria. 

Morocco. 

Irish Free State. 

Persia#_ _ 

im 

pounds 

739,123 

284,973 

254,431 

220,228 

117,866 

68,272 

60,373 

20,196 

24,047 

13,346 

12,706 

11,918 

11.716 
11,021 
10,760 

9.716 
3,997 
2,982 

urn 

pounds 

3,090 

m 

676 

103 

0 

6G8 

27,843 

435 

3,632 

0 

1,282 

1,380 

1,643 

IfiOO 

pounds 

716,028 

276,463 

261,211 

226,806 

117,771 

73,023 

67,049; 

26,689 

26,626 

13,038| 

12,284 

12,1921 

9,187 

10,160 

12,4111 

7,623 

3,930 

4,216 

iM 

pounds 

0,280 

866 

948 

89 

0 

421 

32,603 

684 

3,816 

0 

866 

974 

1,926 

IM 
pounds 
704,760 
281,318 
290,917 
234,956 
112,620 
69,864 
66,774 
28,519 
14,481 
7,195 
13, no 
11,713 
11,317 
11,892 
10^669 
10,674 
4,790 
2,603 

urn 

pounds 

3,810 

336 

701 

73 

0 

444 

26,128 

664 

8,046 

0 

1,043 

1,212 

1,460 

1,000 

pounds 

861,762 

297,643 

281,898 

197,240 

172,667 

30,743 

32,193 

20,051 

18,692 

4,024 

>6,600 

1,000 

pounds 

2,393 

116 

245 

13 

0 

210 

14,461 

72 

2,043 

0 

788 

nunvary. 

Brasil _ _ .J 

8,718 

16,229 

7,161 

6,051 

2,288 

1,039 

1,648 

Peru. 

Spain.i 

Egypt and Sudan. 

Tunis. 

1 

4,918 

^-127 

1,383 

2 

6,609 

4-221 

1,428 

4 

6,111 

*-296 

1,666 

0 

7,320 
* -81 
1,280 

Total. 

1,873,668 

47,929 

1,866,706 

50,663 

1,931,473 

46,901 

1,064,879 

80; 608 

PWNOPAl IMPORTING 
COUNTRIES 

Franco. 

United Kingdom. 

Germany__^. 

United Btatos. 

Belgium. 

Italy. 

Japan. 

Russia. 

Czechoslovakia.-. 

Poland. 

Switzerland. 

Austria. 

Canada. 

Sweden. 

Netherlands. 

Yugoslavia. 

63,286 

64,087 

24,109 

322 

19,091 

7,188 

0 

>4,024 

3,381 

1,398 

46 

073 

7,307 

241 

2,830 

117 

1,287 

356 

638,028 

473,061 

361,447 

288,340 

136,887 

99,134 

93.489 
40,096 
36,889 
30,266 
17,404 

16.490 
13,930 
10,826 
10,618 
6,680 

#4,011 

2,808 

2,806 

2,099 

2,003 

1,812 

59.924 
48,007 
26,542 

486 

84,778 

8,358 

0 

«179 

8,196 

1,646 

86 

832 

8,351 

374 

2.924 
243 

>1,636 

534 

612,072 

462,691 

880,649 

244,663 

144,701 

106,919 

110,194 

82,269 

37,922 

30,487 

17,202 

16.466 
14,271 
11,829 

10.467 
8,017 

04,820 

61,984 

34,973 

230 

35,056 

6,898 

0 

>112 

3,164 

908 

47 

499 

6,090 

274 

8,244 

142 

>2,393 

269 

686,613 
603,232 
376,437 
280; 371 
171,261 
120,248 

107.429 

86.429 
43,464 
35,003 
17,827 
19,506 
12,086 
12,512 
12,11? 

4,578 
i >5,306 
3,656 
2,687 
3,760 
2,016 
1,642 

62,609 

32,601 

23,884 

33,1^ 

4,814 

>0 

1,813 

834 

50 

390 

4,882 

234 

67 

>262 

94 

688,689 
513,610 
347,960 
163,734 
168,156 
119,688 
116,025 
72,189 
39,530 
82,403 
10,790 
16,472 
9,469 
10;662 
16,786 
7,269 
>3,860 
3,299 
2,072 
2,712 
2,803 
1,771 

. , - 

Denmark. 

Finland_-_ _ 

2,730 

3,631 

Bulgaria. 

Greece. 

Norway. 

Total. 

3 

041 

601 

11 
623 
1,118 

2,715 

1,477 

1,717 

0 

616 

641 

>36 

024 

214 

181,236 

2,287,667j 

199,489 

2,303,8J!g 

212; 708 

2,608,570 

157,089j2,362,C04 


Bmeaii of Agriculturul Economics. Offlcial sourros except whore otherwise noted. “Wool" in this 
table in(>lu(los washed, unwashod, scoured, pulled wool, sUpe, also hair—camel's, mohair, angora goat, 
cashmere goat, and atea. The following items have been considered as not within this classification: 
Caroed, combed, dyed wool, flocks; sheep, lamb and goat skins with hair on, mill waste, noils and tof)8. 

iPreliminary. 

^International Yearbook of Agricultural Statistics. 

>Figures for Persia are for 12 months ended Mar. 21 of the year following year shown. 

^Excess of reexports over Imports. 

«4-year average. 
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Table 367.— Wool, shorn: Estimated average price per pound received hy producers 

United States, 19^^—1931 



Bureau of Agricultural Economics. Based on returns from special price reporters. Monthly prices, 
by States, welgEted by number of sheep Jan. 1, to obtain a price for the United States; yearly pnc^ ob¬ 
tained by using estimates of the division of crop and livestock estimates and the division of statistical and 
historic^ research. 


Table 368.— Wool: Boston market: Average price per pound, 1933^1931 


SCOURED BASIS, TERRITORY, GRADES 70% 80*s (FINE STRICTLY COMBING) 



SCOURED BASIS, TERRITORY, GRADE 66's (THREE-EIGHTS BLOOD STRICTLY 

COMBING) 



GREASE BASIS, OHIO AND SIMILAR, GRADE 66’s (THREE-EIGHTHS BLOOD STRICTLY 

COMBING) 



Bureau of A^c^tural Economics. 19i£2-1923 average of weekly range quotations from the Boston 
Commercial Bulletin, and 1924-1931 prices from tho livestock and moat reporting service of the bureau* 






































































































































































BEEF CATTLE, HOGS, SHEEP, HORSES, MULES, ETC. 813 

Tablb 369 .—Goats and mohair: Estinuites ^ of goats clippedf mohair clippedf and 
average clip per goat (principal producing States), 1920-19S1 


GOA.TS CLIPPED 

Slate 1920 1921 1922 1923 1924 1925 I 1926 1927 I 1928 1929 1930 1931 



2,346 2,606 2,231 2,280 2,618 2,631 3,082 3,220 3,665 3,814 4,179 4,278 


MOHAIR (INCLUDING KID HAIR) PRODUCED 



Bureau of Agrioultural Economics. 

1 Figures for 1925*-1930 are revisions of department’s estimates previously published, 
s Most^oat^d^edtwice a year. In Texas, kids are clipped in the fall of year of birth. Figures include 

^^^>%i^St^ra^hore gwSsare clipped twice a year figures include both spring and fall clip. 

Table 370 .—Imported meat and meat products, federally inspected and passed. 
United States, 1921-22 to 1930-31 


Year beginning July 1- 


Chilled and frozen fresh 
meats 

Beef 

Other 



Potmda 
16,875,389 
26,999,968 
18,105,128 
6,612,600 
9,975,359 
14,966,143 
38,168,121 
63,085,288 
23,909,708 
2,612,713 

Pounds 
18,938,148 
12,871,364 
8,489,138 
41,827,667 
1^402,230 
22,508,681 
18,880,647 
15,704,658 
6,783,637 
1,314,170 





Canned and Other meat 
cured meats products 


Pounds 
6,101,764 
9,636,316 
10,648,605 
12,867,043 
19,268,401 
43,714,607 
63,189,480 
89,611,863 
98,128,169 
23,86^683 



Bureau of Animal Industry. 

100446®—32-62 
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Table 371.— Idvestock: Number of animals slaughtered at federally inspected plants 
and number of whole carcasses condemnedy^ to 1980-^1 


Year 

b^lnnlng 

Cattle 

Calves 

Sheep 

Goats 

Swine 

Horses 

Total slaughter | 

Slaughter 

Condemned 

Slaughter 

Condemned 

Slaughter 

1 

1 

CJ 

1 

I 

OQ 

Condemned 

Slaughter 

1 

1 

1 

CQ 

1 

O 

■IIIIH 

Thou^ 

ThOVr 

TkOUr 

TliOUr 

ThOUr 

T&ou- 

Thou- 

Thou- 

Thou- 

Thou- 

Then- 

Thour 

Thou- 


sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 

sands 


7,871 

65.2 

a924 

11.4 

11,968 

10 5 

14 

0.0 

39,416 

160.1 

2 

0.0 

63,196 

111111 

9,030 

73.3 

4,338 

11.8 

11,404 

13.3 

25 

.1 

48,600 

196.3 

1 

.0 

7a 398 

1 M1M 

9,189 

83.9 

4,668 

12.7 

11,505 

12.9 

31 

.8 

54,416 

23a 7 

5 

.0 

79,814 

'rra ' 11 ^ ^ ^ ^ 

9,774 

92.1 

a 185 

11.1 

12,203 

12.7 

27 

.1 

4a 480 

18a 4 

12 

.0 

75,660 

Ttb ? 1 1 ^ ^ 11 

ia098 

foED 

5,312 

11.9 

12,354 

14.5 

43 

.1 

40,443 

143.0 

40 

.1 

6a 289 

'(I’wf 111111 


88.5 

5,080 

10.6 

12,894 

16.4 

30 

.1 

4^660 

[ 173.6 

43 

.2 

7^747 

111111 

9,010 

69.4 

4,774 

9.9 

12,984 

15.4 

20 

.1 

4a 347 

154.2 

107 

.3 

7^273 

1 111111 

8,284 

61.9 

4,526 

a9 

13,769 

2ai 

21 

.1 

47,164 

130.4 

117 

.4 

73,&S1 

> 111111 

a 281 

59.5 

4,491 

9.5 

15.307 

22.9 

22 

.1 

46,689 

135.4 

136 

.5 

74.926 

1080-31. 


52.4 

4,732 

9.1 


ia5 

9 

.1 


121.8 

■ 

.7 



Bureau of Animal Industry. 

1 The numbers of condemned carcasses are expressed in thousands and tenths; that Is, the last figure 
represents hundreds. 


Table 372 .—Meat and meat products prepared under Federal inspection^ 1981-^98 to 

1930-31 


Year 

batoning 

Pork 
placed in 
cure 

Sausage 

Canned 

moats 

Lard 

Lard 

com¬ 

pounds 

and 

substi¬ 

tutes 

Oleo 

prod¬ 

ucts 

Oleo- 

mor- 

gariue 

All other 
products 

Total 

Mill 

UOOO 
pounds 
a 72a 031 
a366,258 
8,502,368 
a 176,714 
a850,675 
a920,206 
ao3ao63 
a992,898 
a 981,864 
a851,938 




1 

1,000 
pounds 
^034 
27a 137 
25a 008 
28^271 
27a 636 
28a 641 
237,506 
22a 531 
223,880 
21^925 

1,000 
pomds 
liai97 
129,768 
14^881 
13a 836 
14a 331 
14a 384 
152,085 
15a 881 
15a 413 
117,810 

1,000 
pounds 
1,66a 403 
1,02a 171 
2,13a 020 
ai7a278 
a007,854 
1,071,827 

2 ,m,m 

; 2,210,438 
2,208,407 
2,180,780 

1,000 
pounds 
7,427,117 
a88a547 
a404,840 
8,912,077 
a 411,070 
a 561,110 

a 98a 012 

a 946,697 
a960,9:{5 
a 444 695 


Bureau of Animal Industry. The above figorob do not 
Speoted more than once fn course of further manufacture. 


represent production, os a product may bo In* 
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Table 373. — Meai and meat products: International trade, average 1925-^1929, 

annual 1928~-19S0 


Calendar year 


Country 

Average 1926-1929 

1928 

1929 

1930* 

Exports 

Imports 

Exports 

Imports 

Exports 

Imports 

Exports 

Imports 

PRINCIPAL EXPORTING 
COUNTRIES 

Argentina. 

Umtod States. 

Denmark. 

Netherlands. 

New Zealand. 

Uruguay. 

Australia«. 

Canada. 

Brazil. 

Irish Free State_ 

Poland. 

Sweden_ 

China... 

Chile. 

Hungary_ 

Yugoslavia. 

Union of South Africa. 
Rumania_ 

Total. 

Total beef-_ 

Total pork-_ 

Total mutton and lamb 
Total unclassified. 

Total. 

PRINCIPAL IMPORTING 
COUNTRIES 

United Eingdom._ 

Germany- 

France_ 

Italy—. 

Belgium. 

Cuba. 

Austria. 

Czechoslovakia_ 

Japan_...___ 

Mexico_ 

Norway_ 

Spain. 

Switzerland_ 

Finland . _ 

Philippine Islands.... 

British Malaya. 

British India._ 

Peru. 

Algeria.. 

Egypt.. 

Total. 

Total beef.___ 

Total pork_ 

Totalmuttonandlamb 
Total undassiflod_ 

Total. 

1,000 
pounds 
2,028,126 
1,421,054 
640,468 
534,982 
442,671 
896,117 
380,162 
144,720 
131,003 
106,959 
71,019 
61,961 
48,376 
40,829 
38,182 
27,751 
24,681 
21,049 

1,000 

pounds 

465 

147,766 

26,692 

206,637 

1,102 

16 

6,691 

27,305 

10,611 

66,964 

45.886 

46.886 
3,672 
4,206 
6,733 
9,664 
15,656 
*1,037 

1,000 
pounds 
1,761,434 
1,336,802 
721,893 
568,807 
494,625 
841,890 
311,581 
116,852 
176,062 
135,661 
64,673 
68,596 
44,153 
46,562 
14,864 
21,206 
19,090 
*11,812 

1,000 

pounds 

613 

194,161 

28,549 

180,100 

1,062 

0 

8,425 
27,179 
10,106 
67,194 
68,364 
44.111 
4,385 
1,104 
10,644 
10,494 
16,640 
(0 

1,000 
pounds 
1,701,510 
1,448,801 
681,612 
458 530 
428,335 
336,659 
383,319 
81,528 
201,914 
110,625 
68,938 
63,362 
41,082 
44,991 
19,691 
22,364 
27,495 
ns, 766 

1,000 

pounds 

427 

217,795 

28,429 

158,485 

1,198 

0 

7,808 

40,774 

6,417 

59,541 

66,447 

48,848 

4,000 

2,942 

2,195 

12,985 

16,687 

*6 

1,000 
pounds 
1,552,620 
1,183,014 
876,694 
438,879 
514,666 
*402,247 
344,543 
35,045 
288,230 
90,303 
106 227 
87,300 
43,906 
39,462 
32,709 
• 16,666 
82,102 
* 19,093 

1,000 

pounds 

323 

97,766 

28,156 

175,253 

I, 027 

0 

4,212 

39,835 

6,953 

61,470 

39,861 

60,326 

3,668 

3,684 

10,264 

II, 885 
*4 

6,553,910 

627,737 

6,234,822 

663,131 

6 184.411 

662,979 

6,101,596 

534,580 

2,872,975 

2,274,327 

607,310 

799,298 

251,128 

150,315 

1,430 

224,864 

2,566,147 

2,347,847 

582,960 

747,868 

254,535 
162,847 
1,122 
244,027 

2,434,230 

2,272,588 

683,358 

794,235 

228,233 

147,748 

962 

286,036 

2,464,614 

2,l<t6,863 

736,033 

754,586 

183,771 

128,269 

1704 

221,756 

6,553,910 

627,737 

6,234,822 

663,181 

6,134,411 

662,979 

6,101,596 

534,580 

127,797 

42,080 

62,427 

18,680 

60,122 

760 

8,495 

9,837 

116 

7,200 

3,107 

6,116 

3,383 

4,565 

0 

2,336 

1,264 

690 

1,820 

144 

3,827,865 

838,653 

299,085 

233,627 

213,786 

180,592 

124,462 

101,778 

68,636 

65,814 

36,970 

81,148 

3a242 

19,972 

19,812 

15,306 

13,250 

12,912 

12,657 

7,603 

114,738 

48,022 

77,672 

18,027 

I 56,402 
1,466 
11,413 
10,544 
868 
6,085 
i 3,552 

1 3,263 

3,335 
1,819 

0 

2,663 

1,390 

1,180 

2,122 

132 

1 

112,301 

55,142 

73,168 

10,866 

39,684 

2,285 

9,915 

10,602 

208 

4,017 

3,967 

2,719 

8,258 

1,297 

0 

2,249 

1,247 

1,194 

1,644 

147 

3,708,244 
670,476 
176,678 
230,646 
184,671 
168,102 
121,616 
100,048 
70,088 
2,520 
30,705 
34,883 
81,408 
20,245 
21,607 
16,323 
12,813 
11,029 
13,040 
8,599 

140,094 

78,441 

67,952 

14,482 

36,423 

2,231 

9,909 

8,634 

138 

1,135 

2,779 

5,342 

3,019 

2»943 

0 

1,985 

978 

1,728 

1,309 

108 

3,894,405 

670,656 

270,028 

206,397 

194,705 

132,935 

106,192 

83,045 

71,263 

95,349 

28,261 

27,308 

30,469 

13,519 

14,845 

13,628 

12,819 

14,119 

4,689 

360,818 


358,992 

6,920,321 

335,890 

6,633,700 



126,843 

32,982 

4,185 

196,808 



2,465,322 

2,172,963 

688,845 

593,201 

106,641 

27,523 

2,715 

200,111 


160,937 

34,532 

5,846 

178,465 

2,241,949 

2,128,210 

796,006 

617,468 

360,818 

6,153,520 


5,920,321 

335,890 


379,780 

6,783,627 


Bureau of Agricultural Economics. Official sources except where otherwise noted. 
1 Prdlminary. 

s International Yearbook of Agricultural Statistics, 
t Year ended Juno 30. 

4 4*7081 average. 
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Table 374 .—MeatSf western dressed, fresh and smoked: Average wholesale price 
per 100 pounds at Chicago and New York, by years, 1929-19S1 


BEEF AND VEAL 



Year 

Chicago 

New York 

Fre^ pork 

Cured pork and 
lard 

Fresh pork 

Cured pork and 
lard 

1 

S 

1 

I 

a 

s 

5 

C9 

Shoulders, New Y(»rk 
style, skinned, 8 to 
12 pounds 

flS 

oc>r 

i|i| 

n 

Lard, refined (hard¬ 
wood tubs) 

Hams, 10 to 14 pounds 

Loins, 12 to 15 pounds 

Shoulders, New York 
style, skinned, 8 to 
12 pounds 

49 

85 

1^1 

¥ 

’I'Sg 

izila 

g'gs 

iis 

n 

1 

il 

'1 

1 


JDoUs, 

Dolls. 

Dons. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 

Dolls. 


21.29 

21.17 

16.07 

24.10 

30.16 

12.07 

93. 19 

21.66 

17.72 

93.hft 

22.21 

13.70 

ImsSSSHSi 

19.66 

19.61 

1&^ 

23.06 

3a 58 



20 40 

ia74 


23.39 

12.57 

1981_ 

12.99 

lAOO 

10.05 

16.76 

24.80 

9.02 

16.12 

15.00 

11.91 


18.41 

0.84 


LAMB AND MUTTON 
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TabiiB 376.— Hiiet, packer: Average price per pound at Chicago, 19SS-19S1 


Calendar year 

Steers 

Cows 

Bulls 

Heavy 

native 

Heavy 

Texas 

Light 

Texas 

Butt 

branded 

Oolo- 

rados 

Heavy 

native 

Light 

native 

Branded 

Native 

Branded 


Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1922. 

17.83 

16.67 

15.29 

16.51 

15.59 

16.10 

15.16 

13.47 

11.96 

10.15 


16.46 

1A79 

13.77 

1A89 

13.86 

lA 21 

12.94 

11.11 

11.69 

9.89 

1924. 

K67 

13.82 

12.80 

13.80 

12.79 

12.95 

12.29 

10.41 

10.14 

8.79 

1926. 

15.96 

15.08 

1A06 

15.16 

lA 12 

1A82 

1A62 

13.30 

11.98 

ia29 

1926. 

1A08 

18.88 

12.67 

13.34 

12.82 

12.71 

13.11 

12.05 

9.98 

8.50 

1927. 

19.28 

18.21 

17.49 

18.23 

17.74 

Kiel 

18.66 

17.26 


12.88 

1928. 

23.86 

22.91 

22.26 

22.95 

22.26 

22.96 

22.63 

21.79 

17.64 

16.62 

1929. 

16.98 

16.08 

IS. 16 

16.11 

15.39 

15.86 

16.75 

1A86 

11.42 

10.17 


18.87 

13.76 

12.55 

13.73 

13.18 

11.78 

11.71 

11.19 

8.80 

7.30 


9.06 

8.96 

8.34 

8.96 

8.48 

8.04 

8.43 

7.76 

5.53 

ATS 


Bureau of Agricultural Economics. Compiled from annual reports of the Chicago Board of Trade 
Data 180S>1919 available in 1925 Yearbook, p. 1199, Table 610. 


Table 376. — Hides, country: Average price per pound at Chicago, 1922-19S1 


calendars 




Cents 

Cents 

Cents 

8.42 

18.95 

17.29 

8.70 

17.18 

15.42 

8.23 

20.39 

16.62 

ia54 

21.88 

18.12 

9.00 

18.02 

16.12 

18.80 

20.47 

19.96 

17.38 

27.84 

25.23 

10.80 

20.72 

18.72 

7.73 

17.43 

15.92 

5.05 

i 

11.81 

10.42 


Bureau of Agricultural Economics. Compiled from annual reports of the Chicago Board of Trade. 
Table 377. — Meats and lard: Estimated total production and per capita consump¬ 


tion in United States 


Per capita consumption 


Calendar 

year 
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Tabm 378 .—Horses and mules: Number and value on farms in the United States, 

January 1, 1910-19S2 



Thousands 
10,833 
20,277 
20,509 
20,667 
20,962 
21,195 
21,159 
21,210 
21,555 
21,482 
20,092 

19.366 
18,760 
18,123 

17.366 
16,640 
16,067 
15,368 
14,768 
14,203 
13,684 
18,165 
12,679 


Dollars 

10a03 

111.46 

105.94 

110.77 

109.32 

103.83 

101.60 

102.89 

104.24 

98.45 

96.48 

84.54 

71.06 

70.61 

65.42 
04.28 
65.32 
63.74 
66.68 
60.63 
69.86 

60.43 
53.37 


1,000dollars 
2,142,524 
2,250,981 
2,172,694 
2,278,222 
2,201,638 
2,190,102 
2,149,786 
2,182,307 
2,246,970 
2,114,897 
1,938,447 
1,637,181 
1,332,822 
1,277,873 
1,135,967 
1,069,654 
1,049,442 
979,500 
984,763 
988,953 
955,964 
795,541 
676,698 


Thousands 
4,210 
4,323 
4,302 
4^386 
4,440 
4,479 
4,593 
4,723 
4 873 
4,954 
5,656 
5,772 
5,827 
5,895 
5,908 
5,918 
5,903 
5,801 
5,647 
5,496 

5,366 
5,215 
5,082 


Dollars 

12 a 20 

125.92 
i2a 51 
12431 
123.85 

112.36 

113.83 
118.15 
128.81 

135.83 
148.25 

117.37 
88.99 
86.86 
85.89 
82.91 
81.51 
7450 
70.79 
82.39 
83.76 
09.17 
60.09 


1,000 dollars 
506,049 
544,350 
626,657 
545,245 
661,017 
603,271 
622,834 
568,006 
627,679 
672,922 
838,530 
677,476 
618,558 
512,067 
607,436 
490,668 
481,163 
432^181 
450,585 
452,825 
440,480 
1 360,786 

308,440 


Bureau of Agricultural EGonomics. Estimates of the orop-reportiug board. 

^^igures for earlier years are shown in 1023 yearbook. Figures for the yeors 1920-1931 were revised January, 

1 Preliminary. 


Table 379. — Horses: Price per head received hy producers. United States, 19$B-’19S1 



Bureau of Agricultural Economics, Based on returns from spoclal-prico reporters. MontliJy prices, 
by states, weightedbynumber of horses Jan. 1, to obtain a price for the Umtod Slates; yearly prices obtaineu 
by weighting monthly prices by receipts at public stockyards. 


Table 380. — Mules: Price per head received hy producers, United Staies, 19B6-- 

19$1 
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Table 381 .—Horses and horse colts: Estimated number on farms and value per 
heady by Stalesy January 1, 1928-1932 




Number 



Value per head i 


State and division 

1028 9 

10299 

1030 9 

19319 

1032 3 

1928 

1929 

1030 

B 



Thour 

Thou- 

Thou* 

Thm- 

Thou- 

Dot- 

J)0lr 

JOol. 

Dol- 

Dot- 

Maine. 

sands 

sands 

sands 

sands 

sands 

lars 

lars 

lars 

lars 

lars 

74 

67 

63 

69 

67 

135.00 

140.00 

143.00 

115.00 

14 00 

Now Hampshire. 

26 

23 

21 

19 

18 

120.00 

121.00 

127.00 

113.00 

95.00 

Vermont. 

66 

66 

63 

61 

50 

119.00 

124.00 

131.00 

109.00 

. 02.00 

Massachusetts. 

33 

20 

26 

24 

24 

135.00 

130.00 

135 00 

ia 3 .oo 

oaoo 

Rhode Island. 

6 

4 

4 

4 

4 

136.00 

130.00 

140.00 

135.00 

■oaoo 

Connecticut. 

27 

24 

22 

21 

21 

140.00 

146.00 

147.00 

137.00 

10.00 

New York_ 

360 

340 

325 

312 

803 

116.00 

12 t.OO 

128.00 

115.00 

. 07.00 

New Jersey. 

47 

44 

40 

37 

36 

109.00 

114.00 

124.00 

112.00 

. 02.00 

Pennsylvania. 

350 

331 

317 

809 

297 

112.00 

116.00 

120.00 

moo 

104 00 

North Atlantic. 

987 

926 

871 

836 

809 

117.34 

122.51 

126.00 

112.82 

105.41 

Ohio. 

642 

620 

604 

484 

469 

101.00 

105.00 

107.00 

93.00 

srToo 

Indiana—. 

517 

484 

456 

438 

425 

82.00 

82.00 

82.00 

76.00 

73.00 

Illinois.. 

882 

866 

830 

806 

773 

74.00 

77.00 

79.00 

69.00 

eaoo 

Michigan. 

420 

404 

389 

381 

373 

98.00 

110.00 

111.00 

9 a 00 

97.00 

Wisconsin. 

562 

657 

550 

544 

634 

98.00 

102.00 

102.00 

91.00 

77.00 

North Central, East. 

2.923 

2,821 

2,720 

2,662 

2,674 

88.48 

92.08 

93.68 

83.26 

76.07 

Minnesota. 

810 

813 

~ 807 

791 

776 

79.00 

82.00 

82.00 

71.00 

56.00 

Iowa... 

1,100 

1,073 

1,058 

1,037 

096 

76.00 

79.00 

80.00 

68.00 

66.00 

Missouri. 

638 

626 

610 

692 

674 

60.00 

53.00 

51.00 

45.00 

40.00 

North Dakota. 

065 

643 

618 

604 

686 

54.00 

53.00 

52 00 

44.00 

41.00 

South Dakota- 

601 

641 

624 

606 

681 

53.00 

67.00 

53.00 

45.00 

30.00 

Nebraska. 

788 

772 

767 

719 

697 

60.00 

61.00 

61.00 

52.00 

44.00 

TTAnflftg_ 

798 

768 

728 

609 

685 

43.00 

49.00 

48.00 

88.00 

37.00 

N(xrth Central, West_ 

6,476 

5,325 

6,200 

6,047 

4,894 

60.66 

63.74 

63.45 

63.77 

45.55 

North Central_ 

8,398 

8,146 

~ 7 , e ^ 

7,699 

7.468 

70.34 

73.76 

73.86 

63.93 

66.07 

Delaware..__ 

! 20 

19 

18 

17 

17 

79.00 

90.00 

93.00 

82.00 

64.00 

Maryland.-_ 

Virginia. 

100 

97 

96 

93 

91 

80.00 

92.00 

97.00 

83.00 

68.00 

221 

212 

205 

196 

187 

70.00 

78.00 

83.00 

68.00 

66.00 

West Virginia-. 

127 

122 

116 

112 

106 

84.00 

89.00 

91.00 

79.00 

70.00 

North Carolina. 

106 

98 

80 

83 

77 

87.00 

86.00 

85.00 

76.00 

65.00 

South Carolina. 

42 

36 

31 

28 

26 

81.00 

82.00 

83.00 

69.00 

5400 

Georgia. 

Florida. 

41 

39 

38 

30 

36 

78.00 

78.00 

77.00 

63.00 

52.00 

26 

23 

21 

20 

19 

83.00 

87.00 

87.00 

77.00 

67.00 

South Atlantic. 

682 

640 

613 

684 

568 

79.03 

84.29 

87.07 

74.23 

66.67 

Kentucky. 

280 

268 

248 

231 

222 

63.00 

66.^1 

60.00 

61.00 

ItToo 

Tennessee.... 

201 

103 

182 

169 

167 

60.00 

60.00 

65 . 0 (^ 

56.00 

40.00 

Alabama.. 

76 

71 

66 

62 

68 

66.00 

66.00 

65.00 

51.00 

48 00 

Mississippi. 

116 

110 

104 

08 

92 

61 . 00 ’ 

68,00 

58.00 

45.00 

43.00 

Arkansas. 

150 

148 

141 

133 

132 

43.00 

41.00 

43.00 

32.00 

31.00 

Txjuisiana. 

121 

119 

118 

112 

106 

62.00 

53.00 

52.00 

46.00 

38.00 

Oklahoma. 

648 

627 

607 

482 

463 

38.00 

30.00 

30.00 

33.00 

80.00 

Texas. 

800 

820 

780 

741 

704 

45.00 

47.00 

46.00 

85.00 

30.00 

South Central. 

2 , 357 | 

2,240 

2,140 

2,028 

1,024 

47.20 

48.84 

48.01 

39.41 

86.17 

Montana. 

625 

498 

462 

430 

400 

31.00 

31.00 

80.00 

27.00 

23.00 

Idaho. 

216 

211 

206 

198 

190 

61.00 

54.00 

61,00 

41.00 

36.00 

Wyoming. 

Colorado. 

186 

181 

176 

171 

1 G 6 

31.00 

32.00 

84.00 

34.00 

26.00 

343 

343 

338 

331 

324 

43.00 

47.00 

44.00 

41.00 

31.00 

Nt'W' MAirtnn , 

161 

161 

142 

136 

128 

31.00 

85.00 

33 . OQ 

28.00 

28.00 

Arizona _ - 

102 

00 

80 

77 

74 

49.00 

51.00 

51.00 

43.00 

41.00 

Utah. 

102 

07 

92 

00 

87 

' 61.00 

63.00 

62.00 

54.00 

38.00 

Npvnrta 

43 

41 

40 

89 

38 

I 60.00 

58.00 

54.00 

48.00 

46.00 

Washington- _ __ _ _ 

209 

lOO 

184 

171 

10 ] 

. 66.00 

68.00 

63.00 

55.00 

49.00 

Otepron-.-.-.-r,.- _—- 

104 

ise 

ITS 

160 

16 S 

! 65.00 

65.00 

61.00 

53.00 

44.00 

Oalfiomla_ 

263 

24 C 

1 227 

207 

19 C 

1 74.00 

78 . OC 

1 78.00 

1 69.00 

59.00 

Western. 

2,344 

2 , 23 C 

) 2,121 

2,018 

t 1 , 02 C 

) 47.88 

40.86 

S 48.07 

^ 42 . 6 C 

1 35.62 

United States. 

, 14,768 

14 , 20 ! 

t 13 , 68 ^ 

1 13 , 16 £ 

i 12 , 07 i 

) 66.68 

E 60 . 6 ! 

t 69.86 

\ 60 . 4 ! 

1 63.37 


Buroau of Agriculture Economics. Estimates of the crop-reporting board. 

i Sum of total value of subgroups (classified by ago), divided by total number and rounded to noorost 
doUar for States. Division and United States averages not rounded. 

* Revised, January, 1032. Eor revisions of numbers, by States, for years earlier than 1928, sec February, 
1932. issue of Crops and Markets. 
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Tablb 382.— Horses: Number in countries haHng 80,000 and over, average 1981- 

1985, annual 1986-1931 


Country 

Month of estimate 

Aver¬ 

age 

1921- 

19251 

1926 

1927 

1928 

1929 

1930 

1931 

North America, Centrd Amer¬ 
ica, and West Indies: 

United States— 

Jan. 1.. 

1 

ThOVr 

sands 

18,067 

Thou¬ 

sands 

1A36S 

Thou¬ 

sands 

14,768 

Thou¬ 

sands 

14,203 

Thou¬ 

sands 

18,684 

Thou¬ 

sands 

13,165 




JUUA __ __ 

3,8^ 

1,036 

94 

127 

685 

8,422 

3,376 

3,376 

3,295 






July_ 

75 

126 

747 

53 

102 

716 

59 

85 

634 

63 






Dec^ber * _ 

768 

684 



Haiti. 


110 

116 

125 

126 



'RstimatAf) tntAl >_ 


25,800 







South America: 


971 

168 

85 

156 

482 
>»&254 
4 4 613 
7490 
9,432 

980 

978 


929 





__ 








85 

»432 

376 










TlnlfTHfl. _ 

Dccemb^ * 

204 

320 




Chile • - - — 



>441 


Bravn 

j^^ptATifiber - 












>500 



TSArtATtiher ^__ 







June and Decem¬ 
ber < 





>9,858 


Estimated total ^_ 






17,800 







Europe: 

'R!ng1an/I WfllflS_ 

June__ 

1,280 
202 
98 
332 
188 
10 664 

1,129 

179 

91 

327 

183 

1,077 

172 

89 

819 

183 

620 

525 

1,038 

166 

87 

321 

182 

999 

161 

86 

819 

177 

961 
157 
87 
325 
177 
' 653 

038 

163 

86 

326 

177 

^AntlATid _ —— 

.....do............. 


_do_ 

Trisb Eree state *_ 

__do_ 

Nr^rway •_ —— 

_do_ 

Ba'^eden 

_do-_ 

r)eu'marlr __ 


564 
4 364 
230 
2,768 
634 
80 

1,008 

134 

3,690 

268 

591 

814 

1,067 

208 

S342 

1,720 

3,290 

47C 

324 

210 

390 

24^611 

548 

519 

521 

594 
>209 
249 
2; 986 

498 

Maf.horTandfl __ 

‘M'fty-JnTiA 

■pelgiiun _ __ 

Pecemher * _ 

250 

2,880 

698 

250 

2,894 

719 

256 

2,927 

2 ^ 

2,936 

>598 


Prance - ___ 

--dn-4 _ _ 

2^924 

Spain - -_ 

_do.^__ 

PoTtPigal 

October-Maroh... 

Mwoh _ - - ^ 





Tlflly - - 


1,050 



>9(i7 

140 

8,617 

>248 

>747 

860 


Switzeriaiid-___ 

April . 

140 

8,917 




Germany_ 

December * 

3,878 

8,810 

3,718 


Austria__-_ 

- _ 


OftecThosirt’o^Ma _ _ - 

_do.<. 

1740 
885 
1,117 
270 





Hungary, r -_- 

Spring or summer, 
Jannary 

003 

1,120 

281 

918 

1,100 

277 

802 

1,140 

290 

865 

1,181 

Yugo^a'^ia - - 

Gtaam ___ 

December * 

323 

Bulgaria.___ 

dO,< - n--.- 


Biimanfa , 

. do.4 

1,818 

1,778 
4,009 
617 
369 
230 
896 
31,538 

”i,83i 

1,850 
4,017 
588 
1 35(1 

i 20fl 

396 
i 3A60e 

t,K67 

4,103 

559 

359 

204 

1,809 

4,123 

Poland -_ ___ 

November _ . 

T>ithl7ATlift _ _ 

. Spring 

538 

368 

226 

400 

28,428 

oil 

308 

228 

304 

33,506 

T^tria 

. «.do_ _ 

860 

EAtnnia . . 

. Spring or summer. 
. Septembor. 

Pinland _ _ 


Russia, European and 
Asiatic. 

EstimatAd trttal 

Spring 

31,158 




22,100 







Africa: 

Marnmn _ 








174 

161 

n 

14£ 

172 

161 

i 196 

167 
\ 7S 

I 19C 

1 18! 

i S8£ 

i 244 

194 

16! 

87 

1 207 

5 -18! 

i 187 

1 164 

' 9! 

' 206 

S 20S 

' 197 

t 162 

\ 8£ 

i 236 

; 197 

' 20(1 

( 173 

I 80 

1 24C 


Algeria . .. 

. March_ 


Tunis_____ _ __ 

DecembAri 

05 

French West Africa and 
French Sudan. 

Niseila, Induding British 
Cameroons. 

Union of South Africa. 



r 184 


. Spring or summer. 



Basntnlaiul-. 

1 25C 

i 25( 

) 20i 

i 137 


Estimated total <_ 



. 2,0O( 

















See footnotes at end of table. 

















































































































































BEEF CATTLE, HOGS, SHEEP, HORSES, MULES, ETC. 821 


Tabls 382.—Horaes: Number in countries having 80,000 and over, average IBS!- 
1986, annual 1986-4981 —Continued 



Bureau of Agricultural Economics. Compiled from official sources and the International Institute of 
Agriculture, figures in parenthesis are Intei^lated. 

1 Average for 5-year period if available, otherwise for any year or years within this period except as other¬ 
wise stated. 

* Census. 

>1920. 

> Estimates for countries reporting as of December have been considered as of Jan. 1 of the following year; 
i. e., horses as reported in France for Dec. 31,1926, have been placed in the 1927 column. 

> Incdndes interpolations for a few countries not reporting each year and rough estimates for some others. 
61924. 

y 1018, 

> Incomplete. Refers to horses used in agriculture only for Northern Ireland and Irish Froe State. 

6 Rural communities only. 

JO Unofficial. 

u Indudes mules and asses. 

IS Comparable totals for the number of countries indicated. 

J> Exduding Russia. 



































822 YEARBOOK OF AGRICULTURE, 1932 

Table 383. —Mules and mule coUe: Eetimated number on farms and value per head, 
by States, January 1, 1988-19SB 


Value per head ^ 


State and division 


1928 3 

1929 3 

1930 3 

19813 











Western-. 
United States-. 


I 66.40 68.98 67.11 57.21 5a £ 


5,647 5,496 5,866 5,215 5,082 79.79 82.39 83.76 69.17 6a( 


Bureau of Agricultural Economics, Estimates of crop-reporting board. Revisions by States. 1920-1927* 
are published m Eebruary, 1932, Crops and Markets 

1 Sum of total value of subgroups (classified by age), divided by total number and rounded to nearest 
dollar for States, Division and the United States averages not rounded, 

»Revised, January, 1932. 
s Preliminary. 















































































































































































BEEF CATTLE, HOGS, SHEEP, HORSES, MULES, ETC. 828 

Table 384.—Mules; Numhev in countries having SO,000 and over, average 1921— 

19^5, annual 1926-19S1 


Cotmtry 


Month of estimate 


North Amorlca, Central Amer¬ 
ica, and West Indies; 
United States— 

On farms. 

Not on fivrms. 

Mexico. 

Cuba. 

Dominican Republic. 

Porto Rico. 

ilaitl. 


January. 


December i 
April. 


Estimated total *. 

South America: 

Colombia. 

Venezuela. 

Peru. 

Bolivia,. December*. 

Chile. 

Argentina. December*. 


Estimated total 


Europe; 

Total Ir^nd. 

Irish Free State. 

Franco. 

Spain. 

Portugal. 

Italy. 

Germany. 

Yugoslavia. 

Greece. 

Bulgaria. 

Estimated toted *. 


December *. 

Docomber-May * - 

October. 

March. 

December *. 

January. 

December *. 

.do.*. 


AMca: 

Morocco. 

Algeria. 

Tunis. 

Usiraof South 

Estimated total *... 


March. 

December* — 
September... 
A]^-Augu8t. 


Asia and Oceania: 

Turkey, European and Asiatioi 

Syria and Lebanon.. 

India, British. 

China. 

Kwantung. 


December-April-. 
Deoember’*'!—.11- 


Estimated total *. 


Total all countries re- 
reported all periods to 
1930 (14) 8. 

Estimated world total *... 


Aver¬ 

age 

1921- 

19261 

1926 

1027 

1928 

1929 

1930 

1931 

Thoit- 

sanda 

6,804 

8*378 

330 

74 

44 

20 

Thoii- 

aanda 

5,003 

Thou¬ 

sands 

6,801 

Thou¬ 

sands 

6,647 

Thou¬ 

sands 

6,496 

Thou¬ 

sands 

5,366 

Thou¬ 

sands 

6,215 

680 

72 






72 

73 

68 

92 

90 







23 

23 

23 

26 






0,800 













351 

55 

(130) 

Im 

42 

023 

360 

316 


329 



_ 






2 130 



166 

175 






>31 













1,000 













26 

21 

19 

19 

17 

17 

166 

n ,154 

17 

10 

143 

17 

16 

154 

18 S 

1,129 

88 

600 

28 

128 

20 

188 

1,286 

186 

1,296 

183 




620 

188 




>457 




(“) 

15 

160 


15 

118 

15 

136 

15 

148 

16 








2,200 











— ^ 


04 

213 

31 

21 

131 

78 

166 

33 

23 

138 

84 

164 

37 

21 

86 

164 

38 

23 

92 

165 

40 

22 

100 

169 

41 

21 



44 







600 













91 

20 

76 

15,100 

16 

23 

26 

69 

30 

20 

70 

87 

20 

71 




22 

71 

23 

>75 




17 

19 

20 

22 

22 

23 

5,400 













0,747 

16,200 

6,747 

6,656 

6,494 

6,240 

6,232 










Bureau of Agricultural Economics. Compiled from offloial sources and the International Institute of 
Agriculture. Figures in parentheses are Int^olated. 

lAveroge for 5-year period If available. Otherwise for any year or years within this period except as 
otherwise stated. 

j Census. 

81920. 

* Estimates for countries reporting as of December have been considered as of Jan. 1 of the following 
year; i. e.. mules reporting as of Dec. 31,1926, in France have been placed in 1927 column. 

8 Includes interpolations for a few countries not reporting each year and rough estimates for some others 
It is probable that mules are found in many other countries for which no estimates at all are available and 
for wWch no estimates are included in these totals, 

f Estimate based on figures for 20 Provinces which supported 84 per cent of total In China in 1914. 

8 Comparable totals for the number of countries indicated. 
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Table 385 . — Aaaea: Number in countries having BOfiOO and over^ average 

annual 192^1931 


Country 

Month of estimate 

Aver¬ 

age, 

1921- 

19251 

1926 

1927 

1928 

1929 

1030 

1931 

North America, Central Amer¬ 
ica, and Indies: 


Thou¬ 

sands 

*72 

>621 

(30) 

122 

(160) 

Thou¬ 

sands 

Thou¬ 

sands 

Thou¬ 

sands 

Thou¬ 

sands 

Thou¬ 

sands 

Thou¬ 

sands 



850 









27 

34 

37 



April _ 




Haiti. 


170 

210 

240 

240 



Estimated total <_ 


1.000 







South America: 


149 

200 

(2651 

30 

1,865 

140 

167 


149 








Peru_ __ __ 





3 205 



_ 

December«_ 

1 189 

190 , 




Chile - - - _ 





»37 



Sepi-ember 






iPn.pigniiy ____ 

Dumber«_ 

20 

289 








_do-a__ 







Estimated total <_ 








4,400 







Europe: 

Trisn 'BVfW RtAta_ 

1 

210 

224 

290 

1,067 

236 

969 

‘32 

90 

250 

122 

199 

208 

273 

1,077 

197 

206 

264 

1,138 

196 

204 

260 

185 
194 
250 
»1,006 

183 ! 

191 

234 

177 

191 

191 

TmlflTirtj tntA,1 ___ 

Jnna_ 

Pm.TiAft* .. 

December. 

Spnfn „ , _ _ _ 

December^May «. 
October_ 

POi:i:^lgal___ 




Ttely_ _ 


980 

‘30 

96 

299 




^852 

‘21 


CATTnany _ 

Daoember® - - 

98 

319 

328 

*24 

106 

343 

*19 

107 

Yngrtflla^a _ 

•Taniiary - 


December fl 

881 

Bulgaria__ 

_do.«_ 


Estimated total <_ 


3,500 







Africa: 

MnrflCRO 


490 

207 

40 

188 

334 

499 

653 

84 

296 

47 

47 

36 

780 

25 

24 

565 

285 

508 

275 

497 

279 

541 1 

206 j 

576 

301 

S^SSSSi 

Algeria. „_ __ _ __ __ 

Maroh _ ^ . 


Libia (Italian)_ _ __ 



Tunis _ 

December ®-_. 

119 

407 

496 

739 

86 

345 

154 

430 

500 

750 

36 

348 

162 

462 

538 

762 

36 

849 

159 

602 

548 

769 

87 

850 

161 

677 

278 

763 

180 

French West Africa and 
French Sudan 

Nigeria and Britl^ Cameroon. 
Egypt_ 




September_ 


E^ya colony......_—— 



Angiiri-EpypHan Rndan 


351 


Ent^ Italian) . 



French Equatorial Africa_ 


67 

45 

796 

33 

36 






British Southwest Africa.. 


52 

58 

61 

61 


UnLou of South Africa.. 

April-August 


Ehodeaia, South 

December 

38 

40 

42 

43 

45 

50 

50 

51 


Tangany&a Territory_ 



Estimated total 


3,700 







Asia: 

Gypnifi _ - 


45 

556 

91 

1,382 

348 

29 

43 

949 

100 

1,408 

307 

28 

42 

930 

125 

1,409 

306 

27 

52 

928 

123 

3,443 

308 

27 

54 

849 

126 

1,442 

306 

28 

54 
861 
116 
«1,380 
M43 
20 

ssBssas 

Turkey, European and Asiatic. 
Syria and Lebanon_ 





India- Eritiah___ 

Deoember^April.. 
_do_ 


Kpatlve States_ _ 


Kwantung____ 

December*_ 

27 

Estimated total ^_ 


2,600 







Total, all countries re¬ 


6,127 

^884 

6.920 

7,061 

7,188 

7,038 

== 

ported, all periods to 
1930 (25).7 

Estunated world total«... 



13,800 

















Bpr^ of A^aultural Economies. OompUed from official sources and tbs International Institute of 
Agriculture. Figures m parentheses are intwpolated. 


1 Average for 5-7ear period if available, 
otherwise stated. 

1 Census, 
s Incomplete. 

< Asses and mules. 


Otherwlsei for any year or years within this period except as 


f bomparable totals for number of^untri^'mdia^^.' 






























































































































DAIRY AND POULTRY STATISTICS 

Tablx) 886. —Milk cows: Numbers and value per head in the United States, 1860 , 

1860, 1867-mi 



Bureau of Agric^tural Economics. Eslimatus of tho crop reporting board. 

1 Prior to 1900, ostlmatos for oacb lO-yoar period represent an index of annual changes applied to tho 
census as a base on first report aftor census data were available. Figures for 1000 to 1910 are tentatively 
revised estimates of the Bureau of Agricultural Economics for numbers on Jan. 1. Figures from 1020 to 
1081 are revised estimates made in 1932, based upon study of 1930 census report. Figures 1900 to 1932 
relate to “ cows and heifers 2 years old and over Jon. 1. kept for milk.” , , 

s Valuesfor 1867-1899rolate to "milk cows.” Bata for 1900-1926 are an old series of values of "milk cows” 
adjusted to relate to "milk cows and heifers, 2 years old and over” on basis of relationship between the 
2 series from 1926 to 1928. Oonversion factor was 0.955 (base is old series). Bata for 1926-1932 are values' 
rating to *' milk cows and heifers 2 years old and over. 

^Italio figures are from the census. Figures for census years 1860-1890 represent "milk oows”; 1900, 
"cows kept for milk 2 years and over”: 1910 "cows and heifers kept for milk, bom before Jan. 1, 1909” 











































































































YEARBOOK OF AGRICULTURE, 1932 


Tablh 387 .—Milk cows and heifers: Estimated number on farms and value per 
head, by States, January 1, 1928-1932 


State and division 


Cows and heifrrs, 2 y<»ars old and over, kept for milk 
Number i Value per head 


Rhode Island 


Connecticat 


1928 1929 1980 


iaim sands sands sands 


2,992| 2,971[ 3,027 3,116 3,205 105. 74-117. 64118.09| 87. lOj 62.51 


41 


5,2631 

1 6,347 

6,443 

5,610 

6,788 

82.84 

93. 56 

93.45 


8,216| 6.312} 6,5021 6,6931 6.960| 68.84| 80.861 78.65 63.03| 


11,479 11,669 11,945 12,308 12,738 76.03 86. 


1,023' 1,612| 1,620| 1,6681 1,707| 67.43| 66 (iSl 68. OOl 47.761 J 


4,022 4,140) 4,220| 4,353) 4,669] 51.02) 57. ll) 65. OS) 35.33) 


'Western. 2,013 2,048 2^089 2, 118 2,160 71 46 88.33 81 76 66.80 41 78 

UnltedStates . 22,129^330 22,910 23,668 24,379^ 47 83.99 ^2L80llatl 

Bnr^u of A^o^tural SconomiOT. Estimatos of crop roporling board. Revisions by States. 1920-3927 
are publi^ed in Eebruary, 1932, Crops and lilarkets. ^ 

1 PreUminary 
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Table 388. — Heifers and heifer calves: Estimated number on farms, by States, 

January 1, 19$8-1938 


State and division 


for milk cows 



Bureau of AKrlcultural Economics. Estimates of crop-reporting board. Revisions by States. 1920-1927, 
are published in February, 1932, Crops and Markets 

1 Preliminary. 
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TabIjS] 389 .—Heifers and heifer cahes: Estimated number anfarms^ "United States^ 

January 1, 


Year 

Heifers 1 to 
2 years old 
being Icept 
for milk 
cows 

Heifer 
calves un¬ 
der 1 year 
being kept 
for milk 
cows 

Year 

Heifers 1 to 
2 years old 
being kept 
for milk 
cows 

Heifer 
calves un¬ 
der 1 year 
being kept 
for milk 
cows 

IftSfl 

Thousajids 
4,420 
4,164 
3,972 
4,166 
4,143 
4,171 
4,046 { 

Th<maand8 

1927. 

Thousands 

4,048 

4,168 

4,404 

4,700 

4,777 

4,666 

"Thousands 

4,383 

4,606 

4,911 

6,005 

4,882 

4,891 

lfl21 


1928. 

1009. 


1929. 

1095 


1930. 

1024 _ „ 

4,426 

4,274 

4,276 

1931. 

102S ___ _ ___ 

19321. 

70M _ _ _ 




Bnreaa of Agricultural Economics. 
i Frallminaiy. 


Table 390. — Purebred dairy cattle: Number registeredf each year, by breeds^ 

United States, 19S1-19$1 



Bureau of Animal Industry. 

columns represent net Increases at the dose of each year. 
»Testing during 6 months. 

»Kepresents net decrease during the year. 
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Tablb Z92,'^Milk: Annual production of milk per milk cow in herds kept by crop 
correspondents, by States, 1926-19S1 1 


State and division 


Massachusetts.. 


North Atlantic. 6,840 


North Central, East. 6,678 


North Central, West. 4,481 


North Central- 


South Atlantic. 3,881 


Southcentral. 8,22i 


1925 

1926 

Pounds 
6,274 
6,232 
6,223 
6,190 
6,248 
5,934 
5,943 
6,656 
5,834 

Pounds 

6,268 

5,861 

6,180 

6,713 

6,622 

6,391 

6,159 

6,460 

6,135 

6,840 

6,061 

5,469 

6,083 

4,937 

6,036 

5,928 

5,670 

5,207 

5,143 

6,342 

6,108 

6,678 

5,783 

6,624 

4,438 

8,898 

4.310 

3,918 

4,226 

4,292 

5,539 

4,681 

8,580 

4,474 

4,070 

4,693 

4,721 

4,481 

4,690 

6,010 

5,218 

4,788 
. 5,244 
. 4,109 
. 3,863 
. 4,048 
. 3,245 
. 3,169 
. 2,028 

5,019 

5,505 

4,337 

4,298 

4,420 

3,50t 

3,340 

2,509 

. 3,881 

4,142 

. 4,413 
. 3,446 

- 2,817 
. 2,558 
. 3,154 
. 2,324 

- 3,705 

- 2,798 

4,054 

4,016 

3,005 

2,835 

3,410 

2,403 

4,170 

3,303 

. 8,221 

3,698 

. 4,009 
- 6,661 
, 3,872 

- 4,371 1 

- 3,075 

- 6,143 1 

- 6,107 
. 4,781 
. 6,083 
. 6,356 

- 6,108 

4,386 

6,776 

4,380 

4,648 

3,656 

5,898 

6,451 

4,879 

6,275 

6,928 

5,636 

- 5,317 

5,404 

. 4,785 

5,015 


1928 

1929 

1930 

Pounds 

5,069 

6,704 

6,200 

6,536 

7.006 

6,240 

6,823 

7,086 

6,268 

Pounds 
5,232 
5,761 
5,171 
6,261 
6,807 
6,178 
6,220 
7,163 
6,287 

Pounds 

5,381 

6,673 

5,259 

6,603 

7,166 

6,369 

6,193 

6,962 

6,2ol 

6,176 

6,133 

6,138 

5,856 

5,356 

5,252 

6,442 

6,202 

5,907 

5,542 

5,320 

6,464 

6,381 

5,767 

5,311 

5,344 

6,299 

6,196 

5,933 

6,025 

5,882 

5,835 

5,124 

3,852 

4,904 

4,606 

4,907 

4,938 

5,977 

5,280 

3,854 

4,885 

4,754 

4,870 

5,034 

5,898 

6,283 

3,817 

4,897 

4,788 

6,119 

5,016 

6,030 

6,115 

5,110 

5,465 

5,554 

5,485 

6,078 
6,792 
4,612 
4,673 
4,444 
3,773 
3,508 
2,541 

5,213 
5,591 
4,541 
4,462 
4,389 
3,595 
3,419 
2,698 

4,940 

5,302 

4,015 

4,252 

4,188 

3,085 

3,331 

2,497 

4,845 

4,253 

4,007 

4,541 
4,124 
2,986 
8,026 
3,483 
2,480 
4,130 
3,553 

4,480 

4,048 

3,069 

3,011 

8,474 

2,652 

4,167 

3,604 

4,204 

8,851 

3,045 

2,996 

3,239 

2,509 

3,939 

3,440 

3,689 

3,703 

3,529 

4,737 

6,149 

4,667 

5,039 1 

3,822 

5,697 

6,792 

4,923 

6,512 

6,100 

6,088 

5,150 

6,300 

4,991 

5,286 

3,674 

5,819 

6,050 

5,551 

0,506 

5,950 

6,369 

5,183 

6,713 

4,690 

5,223 

3,677 

5,028 

5,867 

5,621 

6,585 

6,019 

6,479 

6,748 

5,936 

6,002 


United States. 4,785 6,015 6,164 5,214 5,265 5,188 6,114 


Bnreau of Agricultnral Economlos. 

1 State averwee are calculated by multiplying average daily production per cow by the number of days in 
the year. Dauy production derived from milh production and milk cows reported on the ist of each month 
for about 20,000 herds. Averages for United States and divisions are wei^ted by States. Weights aro 
not yet adjusted to revised estimates of numbers of milk cows. 

100446°—32-53 
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Table 393. — Milk cows: Estimated average price i per head received by producers^ 

United Statesy 1922-1981 



66.77 68. 
b3.11 86. 
01.54 91. 


Mar. 

Apr. 

15 

15 


22 70.18 
34 87.95 
77 92.80 



57.88 57. 
60.63 66. 
72.43 74. 
89.00 89. 
94.94 95. 



Bureau of Agriculture Economics. Monthly prices by States, weighted by number of milk cows Jan. 1, 
to obtain a price for the United States; yearly price is a simple average of 12 months. For previous data see 
1930 or earlier Yearbooks. 

I As reported by country dealers. 


Table 394. — Average production^ costy and mlue per cow of butt erf at and milky 
classified on butterfat basisy 12 months records completed in 1980 by dairy-h&ri- 
improvement associations 




Pounds 

Pounds 

Dollars 

Dollars 

Dollars 

221 

10 

0.78 

8 

24 

1,331 

54 

.68 

37 

27 

2,006 

106 

.65 

69 

31 

3,942 

165 

.63 

97 

33 

5,219 

203 

.62 

125 

35 

^425 

251 

.62 

155 

87 

7^601 

299 

.01 

184 

39 

8,732 

348 

.61 

214 

40 

9,880 

397 

.61 

244 

41 

10,977 

446 

.62 1 

275 1 

43 

12,200 

496 

,63 

311 

45 

13,369 

545 

,64 

348 

47 

14,684 

696 

,65 

386 

61 

16,203 

648 

.68 

440 { 

66 

17,409 

695 

.62 

430 ; 

53 

18,523 

744 

.05 

485 

53 

19,752 

18,432 

800 

.69 

552 , 

63 

849 

.53 

44H 

53 

23,229 

27,706 

894 

.60 

616 

77 

972 

.60 

583 1 

43 

7,643 

303 

.62 

187 

30 



Bureau of Dairy Industry. 

1 Minus (—) sign indicates loss. 
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Product 

1923 

1924 

1925 

1926 

1927 

1028 

1929 

1980 

Creamery butter. 

Whey butter (made from 

whey cream). 

Renovated or process butter-. 
American cheese: 

Whole milk. 

Part skim. 

Full skim. 

Swisscheese (includingblook). 
Brick and Munster oheese.— 
Limburger cheese. 

Cream and Neufchatel cheese- 

All Italian varieties of cheese. 

All other varieties of oheese.. 
Cottage, pot, and bakers' 

cheese. 

Condensed milk (sweetened): 
Case goods— 

Skimmed. 

Unskimmed.. 

Bulk goods— 

Skimmed. 

Unskimmed. 

Total condensed milk.. 

Evaporated milk (unsweet¬ 
ened): 

Case goods— 

Skimmed _ _ 

Unskimmed.. 

Bulk goods— 

Skimmed. 

Unskimmed-. 

Total evaporated milk. 

Oondensed or evaporated! 

buttermilk. 

Dried or powdered butter- 

Tnilk 

Powdered whole milk. 

Powdered skimmed milk_ 

Powdered cream. 

Dried casein (skim milk or 

buttermilk product). 

Malted milk. 

Milk sugar (crude). 

Ice cream of all kinds (gal¬ 

lons). 

1,000 

pounds 

1,252,214 

1,904 

2,802 

308,108 
2,146 
2,033 
24^555 
S3,250 
7,100 
10,334 
2,132 
5,040 

35,627 

2,748 

190,058 

102,236 

44,860 

1,000 

pounds 

1,856,080 

1,666 

2,813 

324,095 

2,470 

1,005 

21,844 

32,052 

0,734 

14^945 

1,973 

i622 

54,347 

2,044 

187,281 

96,581 

47,429 

1,000 

pounds 

1,361,626 

1,774 

2,519 

347,240 

^793 

3,298 

23,467 

84,101 

0,163 

17,676 

1,562 

4,325 

50,485 

3,135 

186,807 

114,108 
44,758 

1,000 

pounds 

1,451,766 

2,872 

2,606 

335,915 

2,927 

1,884 

20,883 

31,048 

9,639 

18,192 

2,425 

5,003 

67,977 

1,298 

154,944 

147,473 

55,737 

1,0C0 

pounds 

1,496,495 

1,217 

4,286 

807,777 
3,300 
1,888 
18,141 
31,546 
8,842 
26,962 
3,377 
5,763 

75,679 

1,623 

101,355 

143,722 

39,668 

1,000 

pounds 

1,487,049 

1,097 

^716 

335,253 

2,900 

3,048 

16,718 

^960 

^437 

30,589 

3,687 

9,027 

87,525 

1,366 

139,077 

164,723 

38,660 

1,000 

pounds 

1,697,027 

1,221 

2,531 

370,314 

4^961 

1,074 

1^406 

31,763 

8,568 

34^405 

5,948 

?604 

94,941 

1,632 

145,922 

202,476 

61,689 

1,000 

pounds 

1,595,281 

2,516 

1,850 

37^816 

8,653 

669 

26,393 

83,648 

8,473 

33,213 

8,573 

7,029 

97,641 

2,092 

121,626 

158,971 

62,421 

345,902 

333,335 

348,808 

350,452 

346,368 

333,826 

401,718 

345,110 


11,565 

1,189,766 

83,131 

82,772 

5,994 

1,202,456 

86,964 

113,656 

11,985 
1,158,476 

116,768 

86,833 

I 

10,618 

1,337,022 

147,626 

89,336 

1,499,644 

153,624 

151,062 


1,428,979 

1,367,213 

1,408,060 

1,374,062 

1,509,354 

1,684,601 

1,804,930 

1,736,214 

54,833 

13,032 

6,660 

32,201 

328 

14,548 

15,331 

2,872 

173,412 

1 

66,837 

18,068 

7,887 

69,219 

1,018 

20,769 

15,889 

3,331 

181,564 

77,079 

1 

20,246 

8,931 

73,317 

839 

16,660 

18,050 

5,655 

214,382 

86,687 

31,378 

10,768 

91,718 

331 

16,053 

20,678 

4,476 

215,248 

99,180 

88,435 

11,464 

118,123 

838 

18,033 

22^116 

4,077 

226,756 

102,452 

45,502 
a605 
14? 990 
673 

2^161 

2L128 

^323 

232,185 

107,288 

54,215 

1^202 

207,679 

294 

30,587 

22,850 

8,065 

254,618 

06,431 

64*601 

15,440 

260^676 

400 

41,965 

22,691 

12,779 

240,760 


Bureau of Agricultural Economics. Compiled from reports of factories made direct to the bureau. The 
1029 and 1930 statibUcs are tlio most complote sinco these reports were inaugurated in 1918. Some allow¬ 
ance, therefore, should bo made for this when comparing 1929 and 1030 production with that of previous 
years. 
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of Agrteultmal Economtes. Compiled from reports made direct to the buiean. 
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Table 397. — Fluid milk and cream: Receipts * at New York, Philadelphia^ Boston^ 
and Chicago^ by State of origin — 19S0 and 1981 

<40-quart units) > 


State or origin 

New York 

Philadelphia 

Boston 

Chicago 

1930 

1031 

1030 

1031 

1930 

1931 

1931 

Fluid milk: 

Connecticut. 

206,080 

5,916 

226,765 

20,745 

521 



40,051 

5,965 


Delaware. 

558,870 

509,17] 


Indiana.__ 




Maine. 

190 

129,672 

loaoie 



466,858 

653,069 


Maryland. 

130,314 

142,939 

883,395 

897,193 


Massachusetts. 

656,230 

786,959 

628,173 

778,265 


New Hampshire. 




New Jersey. 

1,098,490 

26,656,903 

1,356 

4,880,032 

820,525 

24,316,614 

12,517 

5,195,697 

497,308 

9,587 

6,290 

5,288,624 

531,023 

3,019 

1,110 

6,194,376 


New York. 

503,355 

615,957 


Ohio. 


Pennsylvania. 



Rhode Island. 

291 

3,633,198 



Vermont. 

1,233,618 

1,293,051 



. 

3,834,683 



41,104 
90,829 
310 

37,120 
69,076 
691 


Virginia. 






Wisconsin. 

200 

13,874 





Cflnndft 

6,170 




Total. 

. 





34,328,277 

32,164,848 

7,396,317 

7,243,678 

6,176,942 

6,416,012 


Fluid cream: 

Alabama. 







4,859 

899 


ArlrftriAAjt __ 

616 

7,182 

65 

1,016 

7,856 

192 


2,421 

400 


1,714 

Connecticut. 

6,162 

826 

600 

14,130 

145 

Delaware..— 

lumm 

1 

1 

6,035 

2,000 

97,298 



minois.-.. 

200 

7,300 

1,400 

12,897 

259,300 

16,606 

5,299 

380 

8,875 

IndiftTift.... 

Iowa_-_ 

Kiansas-—____ 



1,400 

2,495 

6,210 

75,006 

200 

1,678 

20,079 

7,336 

Kentucky. 

1,400 

2 

3,300 

6,441 

1,830 

6,316 

217 

4,415 


1,200 

Maine. 


101,910 

Maryland... 

886 

2,215 

39,214 

25,408 


Massachusetts. 

1,976 

8,392 

7,291 


Michigan...__ 

250 

5,483 

17,292 

19,334 

200 

15,867 

6,500 

8,018 

43,094 

80 

5 

26,102 

Mixmesota................ 

Mississippi. 

Missouri... 

850 

7,888 

8,003 

20,830 

200 

35,844 

19,783 

21,918 

New Hampshire.. 

NewJep^ey . - - - 

16,212 

1,350,342 

18,275 

1,617,191 

589 

8,083 

1,991 

21,004 


New York.. 

58,684 


North Dakota_ _ 

1 

8,062 

130 

OWft _ 

21,904 

17,969 

29,260 

1,450 

46,292 

23,804 

11,690 

17,220 

Ofrlfthnnifl. *_ 

Pennsylvania_ 

251,630 

225,457 

41,719 


500 

RhAdA Tfiland 

6 

COO 


Tennessee. - . 

13,135 

200 

95,844 

6,704 

4,766 

1,748 

2,165 
1,145 

13,523 

8 

1 

Terns . 

Vermont _ 

76,630 

321,657 

266,386 

Virginia . 

31,172 
1,080 
02,010 

9,837 

0,695 

76,687 

1 

West Vh^ginia^ __ 





Wisconsin. . . . 

18,049 
31,152 

3,645 

1,339 

14,120 

31,883 

57,039 

527,334 

Cenado_ 

Tnlfll _ 





1,842,405 

1,898,602 

303,029 

333,875 

582,446 

588,110 

896,996 



Bureau of Agricultural Economies. 

1 Figures include both rail and truck receipts at Philadelphia and Boston, but rail receipts only at New 
Y ork and Cldcago. Beceipts by truck at New York in 1931 were: Milk, 3,370,129 cans; cream, 14,793 cans. 
In 1930, mQk, 2,141,514 cans; cream, 4,601 cans. 

3 40-quart units equal 10 gallons, or about 86 pounds for milk and about 82.6 pounds for cream. 















































































































613,258 39,591 516,300 4a«llfl46,fl66 44,027648,726 45,877 488,732 


Bureau of Agricultural Economics. OlHcIal sources except where otherwise stated. 

1 Ptelimlnary. 

sXutemational Yoarhook of Agricultural Statistics. 

® Exports Include powdered ndlk, 

* Imports include powdered milk. 

* Includes some powdered milk. 

® Figures for 12 months ending March 3l of following year. 

Table 399. — Milk: Estimated average price per 100 pounds received hy producersj 

United States, 192S-19S1 



Bmreau of A^cultural Economics. Based on returns from special price reporters. Monthly prices, 
by States, weighted by number of milk cows Jan, 1, to obtain a price for the United States. Prices Quoted 
are for milk sold to dealers, factories, etc. 
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Table 400. —'Milhi standard or grade B: Retail price per quart, delivered to family 

trade in cUies, 19S1 


City 

Jan. 

Feb. 

Mar. 

Apr. 

May 


July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver¬ 

age 


Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Boston. 

m 

12H 


1214 

12M 

12H 

m 

13H 

m 

m 

isH 

m 

12^ 

New York. 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

14 

12 

14% 

Philadelphio. 

12 

12 

12 

12 

12 

12 

12 

12 

11 

11 

11 

11 

IIH 

Pittsbui^h.. 

13 

12 

12 

12 

12 

12 

12 


12 

n 

11 

9 


Cleveland. 

11 

11 

11 

12 

12 

11 

10 

10 

10 

10 

10 

10 

10% 

Indianapolis. 

11 

11 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10% 

Chicago. 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

Detroft. 

13 

12 

12M 

12 

12 

11 

10 

11 

12 

12 

11 

11 

1^ 

Milwaukee. 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 



mm 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 



12 

12 

12 

12 

12 

12 

12 

11 

11 

11 

11 

11% 


K9 

13 

13 

13 

12 

12 

12 

12 

12 

12 

12 

11 

123< 


BP 

mm 

14H 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14% 

Jacksonville. 

19 

19 

19 

ISH 

15H 

ISii 

13H 

15 

133^ 

14H 

1434 

1434 

15% 

Irouisville. 

12 

11 

10 

10 

11 

11 

11 

12 

12 

12 

12 

12 

1134 

1 c 1 tTTnnnirMTpiiiiOTH 

mm 

16 

14 

14 

14 

12 

12 

12 

13 

13 

13^ 

13 

133| 

New Orleans. 

14 

14 

14 

14 

12 

12 

12 

12 

12 

12 

12 

12 

l£% 

■ m\ rmmmmmmmm 

mwm 

12 

12 

12 

12 

10 


10 

10 

10 

10 

10 


Bntta 

13 


13 

13 

12 

12 

12 

12 

12 


Denver _ 

10 



10 

10 

10 

10 


10 


10 

10 


Salt Itake City_ 


mm 


10 

10 

10 

10 

10 

10 

934 


Seattle. 

11 

11 

11 

lOH 

lOH 

10>^ 

1034 

loM 

lOH 

lOM 

10^ 

11 

10% 

Portland, Orog. 

iiH 

11 

n 



10 

10 


10 


10 

10 


Lofi Angdlea ~ _ 

13 

13 

13 

13 

13 

13 

13 

12 

12 

12 

12 


San Pranoisco. 


13 

13 

13 

13 

13 

13 

10 

10 

10 

10 

10 

11% 


Bureau of Agricultural Econoinic*s. Compiled from reports of tho bureau secured through the coopera¬ 
tion of milk distributora, producers’ associations, and municipal officers. 


Table 401. — Butterfat: Estimated average price per pound received by producers, 

United States, 1922-1981 


Year 

Jon. 

15 

Feb. 

‘15 

Mar. 

15 

Apr. 

15 

May 

15 

June 

15 

July 

15 

Aug. 

15 

Sept. 

16 

Oct. 

15 

Nov. 

lo 

Dec. 

15 

Weight¬ 
ed aver¬ 
age 


Cents 

Cents 

BBI 

H| 

Cents 

PPI 


Cents 

mm 

Cents 

Cents 

Cents 

Cents 

1922. 

33.4 

34.0 



33.4 



EMI 


39.2 

44.2 

60.3 

35.9 






40.3 



38,7 



47.8 

49.2 

42.2 






87.6 

37.1 

37.8 

35.8 

36.6 


37.0 

4L1 

39.8 

1925. 





40.3 

39.9 

S 1 

41.3 

42.6 


47.8 

47.6 

41.9 

1926. 

45.2 

43.1 

42.9 

40.4 

39.1 

39.3 

^ ? 

88.6 



44.8 

47.9 

41.3 

1927. 

46.9 

46.8 

48.0 

47.1 

43.6 


m i 


KiWtn 


45.8 

47.8 

43.7 

1028. 

48.5 


Enn 

45.4 

44.4 




46.6 

47.0 

47.6 

49.2 

45.6 

1929. 

47.6 

47.8 

48.3 

ESX] 

45.4 



43.3 

44.0 

45.6 

43.5 

41.0 

44.0 

1080. 

36.7 

35.4 

34.9 

iSB 

36.5 

31.6 

i 

35.2 

37.7 


EM 

30.6 

34.8 

■■iii 

im 




2L2 

20.5 

21.1 

23.0 

26.0 



27.3 

24,7 


Bureau of Agricultural Economics. Quotations cover butterfat for all uses. Bused on reports of special 
price reporters. Monthly prices by States, weighted by number of milk cows Jan. 1, to obtain a pneo for 
the United States; yearly price obtained by weighting monthly prices by production of creamery butter. 


Table 402. —Creamery butler: Production reported by factories. United States 

1922-1930 


Year 

Jan. 

Fob. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

1922- ... 

1923— . 

1924.. .. 
1926-... 

1926- ... 

1927- ... 

1928- . 

1929- ... 

1930.. .. 

1,000 

lbs. 

73,606 

83,688 

87,468 

87,121 

97,893 

97,965 

101,045 

103,519 

106,382 

im 

lbs. 

67,406 

74,134 

86,731 

80,218 

94,222 

95,522 

99,394 

90,963 

102,252 

i^m 

70,552 

88,311 

95,760 

92,302 

112,432 

111,451 

111,777 

114,404 

115,679 

I 

I 

I 

1.000 

lbs. 

186,231 

138,278 

164,443 

158,920 

159,554 

170,484 

167,601 

18lt317 

167,559 

1,000 

ks. 

114,160 
120,802 
137,836 
136,788 
133,294 
146,808 
145,430 
152,192 
137,420 

1,000 

lis. 

92,369 

102,273 

116,102 

108,325 

116,732 

113,546 

119,499 

123,582 

122,580 

1,000 
lbs. 
83,070 
80,297 
10a530 
104,520 
103,068 
102,309 
105,894 
118,116 
120,247 

i 

1,000 

lbs. 

68,028 

74,909 

77,282 

85,492 

88,481 

86,068 

87,746 

97,186 

101,974 

1,000 

lbs. 

70,617 

77,264 

82,964 

91,136 

90,853 

88,247 

92,484 

101,854 

111,694 

1,000 

lbs. 

1,153,515 
1,242,214 
1,366,080 
1,361,526 
3,461,766 
1,406,495 
1,487,049 
1,697,027 
1,505,231 


Bureau of Agricultural Economics. The 1929 and 1930 statistics are the most complete since these reports 
were inaugurated hi 1918. Some allowance, therefore, should be made for this when comparing 1029 and 
1930 production with that of previous years. 
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Table 403 .—Creamery butter production in factories in the United Statesf by 

States, IS^B-iSSO 


pcuTidi pounds pounds 

Maine. 696 402 668 

New Hainp^lre__— 309 424 271 

Vermont. 12,289 11,936 12,294 

Massachusetts_ 2,999 1,844 1,790 

Rhode I^d- 76 76 106 

Connecticut. 986 763 820 

New England-„ 17,265 15,434 16,848 

New York_ 26,474 18,893 26.974' 

New Jersey. 261 437 642 

Pennsylvama_ 12,803 13,142 12,444 

Middle Atlantic.. 38,638 82,472 ^ 060' 


1927 

1928 

1929 

1930 

1,000 

1,000 

1,000 

1,000 

pounds 

poumds 

pownds 

pomds 

617 

348 

266 

202 

72 

44 

28 

22 

6,732 

6,469 

3,776 

3,681 

2,614 

2,840 

1,496 

1,869 

100 

66 

48 

28 

660 

401 

371 

364 

10,485 

8,068 

6,976 

0,066 

12,864 

11,667 

9,104 

9,617 

101 

16 

14 

41 

11,709 

11,349 

11,113 

10^766 

24,674 

22,921 

20,231 

20,424 



1,487,0491,697,0271,696,231 


Bureau of A^coltural Economics. The compilations are made from reports of footorios to the bureau. 
The 19^ and 1980 statistics are the most complete since these reports were inaugurate in 1918. Borne al¬ 
lowance, therefore, should be made for this when comparing 1920 and 1^ production with that of previous 
years. 
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Table 404. —Creamery butter: Receipts, gross weighty at five markets, by months, 

specified years 


Market and year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug, 

Sept, 

Oct. 

Nov. 

Dec, 

Total 

New York: 

1929 . 

1930 . 

1931 . 

*Chicac;o: 

1929 . 

1930 . 

1931 . 

Philadelphia: 

1929 . 

1930 . 

1931 . 

Boston: 

1929 . 

1930 . 

1931 . 

San Francisco: 

1929 . 

1930 . 

1931 . 

Total: 

1922 . 

1923 . 

1924 . 

1923. 

1926 . 

1927 . 

1928 . 

1929 . 

1930 . 

1931 . 





1 


1 




1 


1,000 

Ibn, 

266,760 

268,070 

274.218 

244,032 
233,638 
243,696 

87,3S6 

83,762 

90,586 

81,183 

72,456 

77,200 

25,166 

24,738 

26,692 

626,363 

646,424 

606,906 

681,727 

679,480 

689,675 

670,968 

704,116 

682,663 

712,390 


Bureau of Agricultural Economics. Compiled from reports of bureau representatives in the various 
xnorkots. 


1 Gross weight Includes container and wrapping. 


Table 405. — Creamery butter:^ Cold-storage holdings, United Slates, 1922-1981 


Year 

Jan. 1 

Feb.l 

Mar. 1 

Apr.l 

May 1 

June 1 

Julyl 

Aug.l 

Sept. 1 

Oct. 1 

Nov. 1 

Dec. 1 

1922. 

1923 . 

1924 . 

1026. 

1926 . 

1927 . 

1928 . 

1929 . 

1930 . 

1031. 


1 

1 

1 

1 

1 


m 

1,000 

pOUTUUt 

112,030 
102,731 
166,4K) 
128,403 
138,161 
163,701 
136,176 
168,962 
143,089 
101,67^ 

f 

1 

1 


Bureau of Agricultural Economics. Compiled from reports mode by cold-storage establishments, 
1 Quantities given are net weights. 
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Table 406.— Bviler: Receipts, gross weight,^ ai five markets, hy State of origin, 

mr-mi 


Market and 
origin 


NEW YORK 


Ala--. 

Ark— 

Ga.. 

IlL.. 

Ind..-.. 

Iowa.__. 

ITfiTia 

Ky—... 
Md-.... 


Mich. 

Minn. 

Miss. 

Mo. 

Mont.. 

Nebr. 

N.J. 

N. y. 

N. C. 

N, Dak. 

Ohio. 

Okla. 

Pa. 

S.Dak. 

Tenn. 

Ter. 

Va. 

“Wash. 

Wis. 

Other States 
Canada. 


CHICAGO 


Ark. 

Colo. 

Idaho. 

DL. 

Ind. 

Iowa. 

Kans. 

Minn. 

Miss. 

Mo. 

Mont. 

Nebr. 

N.y. 

N. Dak. 

Ohio. 

Okla. 

S. Dak. 

Tenn. 

Tex.. 

Wis. 

Other States 
Canada..... 


Total-. 


id* AT^ IBT ffjT-A I 


Ala-. 

Ill... 

Ind- 


1927 

1928 

1029 

1930 

1031 

LOOO 

1,000 

LOOO 

LOOO 

LOCO 

ks. 

lbs. 

lbs. 

lbs. 

lbs. 

220 

370 

154 

150 

no 

84 

42 

247 

158 

224 

161 

218 

1 

82 

48 

38 

86 

30 

137 

120 

37,954 

35,816 

3a 738 

34,307 

86,186 

6,417 

6,160 

4,890 

4,799 

6,106 

66,935 

68,676 

7a 347 

74,630 

74,145 

3,808 

4,797 

a520 

7,612 

7,136 

978 

884 

617 

673 

549 

131 

283 

196 

240 

15 

223 

66 

16 

87 

206 

13,566 

16,227 

7,566 

8,802 

12,691 

67,081 

44,654 

66,333 

easss 

62,081 

1,251 

812 

1,070 

628 

795 

6,540 

6,182 

6,673 

4,345 

a 682 

288 

296 

278 

337 

28 

2a 467 

28,138 

26,803 

2a 825 

2a 877 

256 

93 

123 

1 

112 

5,385 

5,078 

6,097 

7.119 

4,837 

340 

415 

429 

215 

65 

673 

2,397 

2.052 

2,614 

5,798 

7,565 

7,498 

6,217 

ad26 

7,156 

303 

502 

1,302 

771 

1,417 

1,025 

1,074 

1,923 

\982 

1,850 

1,129 

1,290 

1,603 

1,161 

984 

a 360 

2,305 

2,906 

2,465 

1,614 

36{ 

831 

2,304 

905 

930 

473 

536 

467 

244 

273 

31C 

26 

27 

20 

26 

17,615 

15,456 

ia839 

13,917 

14,603 

339 

419 

193 

201 

165 

89 

74 

2 

47 

600 

. 261,322 

250,593 

265,700 

;26a070 

274,218 

130 

68 

166 

118l 

229 

678 

1,316 

977 

780 

242 


7 

8 

27 


8,067 

a 371 

8,406 

15,694 

20,061 

749 

943 

1,098 

1,217 

1,376 

39,347 

39,948 

44,152 

89,806 

42,450 


12.981 

11,186 

a 928 

ia2S3 



a 067 

1,363 

989 

1,0241 

923 

864 

676 

877 

4a 057 

50,230 

64,043 

46,380 

39,650 

3ll 

49 

239 

148 

290 


11,508 

13,020 

ia487 

14866 

194 

165 

235 

169 

3 

17,090 

lags 

17,460 

ia225 

15,136 

31 

275 

36 

107 

28 

4,181 


a 287 

2,384 

a053 

194 

128 

78 

251 

607 

4,610 

2,329 

a 176 

3,104 

4,507 

16,613 

18,270 

16,187 

ia496 

lassa 

438 

113 

166 

75 

31 

3,680 

2,322 

2,325 

1,483 

ao2o 

64,611 

5ai08 

65,356 

6a047 

eaioo 

324 

150 

134 

98 

163 






.235,200 

230,614 

244^632 

233,638 

243,695 

168 

30 

26 

17 

103 

. 4,807 


a023 

4,662 

a 106 

. 1,736 

1,502 

1,528 

1,647 

1,298 


Markot and 
origin 


PHILA.—con. 


Iowa. 

Kans. 

Ky.. 

Md. 

Mich. 

Minn. 

Miss. 

Mo. 

Nebr-. 

N. y... 

N. 0. 

Ohio_ 

Pa. 

S. Dak. 

Term—. 

Tex. 

Va.— 

W. Va. 

Wis. 

Other States 
Canada. 


Total- 


Colo— 

m_ 

Ind— 

Iowa— 

Kons- 

Ky.. 


Mich... 

Minn.. 

Mo. 

Mont. 

Nebr. 

N. H_ 

N. Y-. 

N. Dak_ 

Ohio_ 

Okla. 

Pa. 

S. Dak. 

Tenn. 

Tex. 

Vt. 

Wis. 

Other States 
Canada. 


Total.. 


SAN FRAN- 
CISCO 


Calif. 

Colo. 

Idaho_ 

Mont. 

Nebr. 

Nov.. 

Ore. 

Utah. 

Wash. 

Other States 
Canada. 


Total. 


1027 


LOOO 
hs. 
6,237 
370 
313 
205 
3, 

45,478 

403 

1,444 

4,341 

606 

83 

3,162 

1,097 

263 

1,960 


6,313 


81,727 


22 

13,567 

1,676 

3,M9 

3^ 
1,675 
3a 830 
3,151 
183 
10,335 

04 

2,607 

1,871 

2,761 

664 

240 

3,526 


27 

2,318 

2,238 

872 


84,017' 


18,970 

40C 

1,722 

2,173 

77 

113 

2,253 

2^ 

300 

466 


26,709 


1928 


UOOO 

lbs. 

4,808 

884 

212 

98 

1,356 

64,427 


2,666 

731 

418 

1,742 

26 

881 

225 


84,495 


867 

12,251 

1,808 

4,261 

1,801 

298 

168 

1,787 

33,662 


34 
12,159 
14 

1,626 

1,227 

2,879 

576 

95 

2,985 


170 

1,974 

2,057 

665 


87,321 


2|l50 
33 
74 
1,796 


166 


24,032 


1920 


1,000 
lbs. 
a 446 
135 
130 
85 
568 
54,400 
214 


529 

96 

1,934 

612 

582 

2,360 

41 

1,289 

53 

4,686 


87,380 


442 

11,893 

3,496 

4,267 

1,208 

680 

15 

703 


3,221 

29 

12,316 

3 

1,380 

2,217 

3,214 

825 

192 

2,851 

104 

650 

781 

1,679 

231 


81,1S3 


19,070 
159| 


81 

41 

2,748 

134 

231 

108 


25,155 


1930 


LOOO 

lbs. 

111 
72 
1,342 
52,743 
208 
1,767 


694 

148 

1,854 

620 

215 

1,967 

222 

606 

66 

6,306 

188 


83,762 


as 

12,065 
2,812 
4,307 
706 
222 
3 
093 
20,119 
2,408 
237 
7, 

1,2(» 

8S0 

2,912 

510 

81 

'■Vi 

251 

185 

3,292 

441 


72,455 


18,110 

93 

1,223 

2,018 

87 

184 

2,489 

36 


1931 


LOOO 

lbs. 

a825 

387 

365 

41 

3,029 

50,864 

335 

3,115 

4,083 

850 

77 

1,201 

666 

401 

978 

842 

990 

66 

4,186 

640 

24 


9a585 


13,403 

2,017 

3,173 

687 

47 

99 

1,279 

32,710 

2,224 

87 

4,746 

5 

1,964 
1,863 
4,267 
904 
250 
2, m2 
143 
46t 
154 
2,885 
192 


77,200 


18,473 

144 

1,515 

1,424 

37 

14 

3,687 

88 

1,340 


24,73a 2a 692 


Economics. Compiled from reports of burean representatives In the various 
^ Giross weight includes container and wrapping. 
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Table 407. — Butter: International trade, average 1925-19B9, annual 1997-1930 



fBINCXPAL EX- 
PORTING- 
COTTNTaiBS 

Demnark. 

New Zealand— 

AustnUia*. 

Netherlands- 

Russia. 

Armntlna. 

Irish Free State. 

Sweden. 

Finland. 

Latvia.. 

Estonia. 

Poland... 

France. 

Italy__ 

Yu^cslavia. 


1,000 1,000 

pouTtds pounds 


100,464 8,448 
100,310 4,648 


- 58,409 6,216 


16,848 6,766 
3,986 1,600 


1,000 

pounds % 
316,721 
163,020 
76,088 
106,714 
71,747 
46,808 
65,676 
40,707 
33,238 
23,724 
21,839 
16,261 
21,036 
2,806 
769 


1,000 

pounds 

326,710 

16^362 

112,811 

103,486 

71,888 

44,182 

62,623 

38,679 

29,488 

28,673 

24,741 

24,194 

22,227 

1,779 

482 


1,000 

pounds 

1,621 

0 

2,661 

6,123 

0 

7 

6,879 


1,000 
pounds 
360, 

186, 
102,913 
104,323 
66,933 
37,647 
62,774 
64,660 
36,610 
32,604 

27.247 

33.248 
16,722 

1,661 

636 


1,000 1,000 1,000 
pounds pounds pounds 
1,424 372,663 1,388 

1 211,035 1 


Total.,,. 992,666 25,0391,004,066 34,7871,053,314 24,1771,103,099 22,2081,018,680 

PRINCIPAL IM- 
PORTING- 
COTTNTRIES 

United king¬ 
dom.. 1,466 647,360 1,703 625,144 1,396 666,231 1,096 702,749 1,116 

Germany. 276 249,016 191 238,682 281 279,000 337 298,821 678 

Switzerland. 165 18,070 169 18,727 160 18,061 158 16,650 40 

Canada. 8,610 14,638 2,696 11,200 1,995 16,802 1,400 36,928 1,180 

Dutch East In¬ 
dies. 0 9,768 0 9,169 0 11,086 0 11,098 0 

United States... 4,668 6,227 4,343 8,460 3,898 4,669 3,724 2,773 2,954 

Belgium. 2,490 6,848 2,967 2,669 8,712 2,917 8,009 9,669 2,648 

Austria. 932 2; 921 440 4,220 1,094 1,785 2,211 1,099 4,111 

Union ol South 

Africa.. ©9 2,420 334 2,920 393 3,921 2,©7 1,604 2^904 

Egypt_ © 2,341 86 2,662 61 1,774 30 2,168 23 

Aferia... 48 2,066 >48 >2,124 >41 >2,496 >64 >2,817. 

Norway-. 421 1,846 28 2,611 82 1,688 1,191 1,3© 2© 

BtitllJi Malaya- 187 1,811 163 1,7® 181 2,196 177 1,930 193 

Cuba_ 6 1,780 0 1,878 3 1,204 21 992 38 

Peru__ 8 1,708 9 1,444 2 2,116 2 1,«1 4. 

OUna_ 0 1,M1 0 1,630 0 1,918 0 1,872 0 

Greece_ >0 1,261 _ 1,628 0 1,172- 1,B7- 

PblliDDlno Is¬ 
lands.. 0 1,200 0 1,072 0 1,412 0 1,338 0 

Ozochoblovakia. 605 1,174 369 1,683 1,290 990 716 835 696 

Trj^dad and 

Tobago. 0 1,139 0 1,344 0 823 0 1,624 0 

Spain--!.. 328 363 303 337 170 467 177_^^ 


48 2,055 
421 1,846 


1,703 626,144 
191 238,682 
169 18,727 
2,690 11,200 

0 9,169 
4,343 8,460 
2,967 2,669 
440 4,220 


1,116 744,623 
678 293,667 
40 18,795 

1,180 88,606 

0 10,910 

2,954 2,472 

2,648 22,413 

4,111 644 


334 2,920 
86 2,562 
348 >2,124 
26 2,611 


0 1,200 

605 1,174 


20,876^974,677 13,816 940,963 14,744 1,022,690 16, OeOjl, 097,629 16,879 1,146,716 


Bureau of Agricultural Economics. Official sources except where otherwise noted. Butter includes all 
butter made from milk, melted and renovated butter, hut does not Include marganue, cocoa butter or ghee. 


I Preliminary, 

* International Yearbook of Agricultural Statistics. 
9 2-ye8r average. 
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Table 408.— Butter, O^-scare creamery: Average wholesale price, at Jive leading 
markets, hy months, spedjied years 


Market and year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Juno 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

Aver¬ 

age 

New York; 

Ceriis 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

' 1910--. 

33 

30 

33 

31 

28 

28 

28 

20 

30 

30 

31 

30 

30 

1911. 

26 

20 

24 

21 

22 

23 

25 

26 

27 

30 

34 

37 

27 

1912. 

39 

32 

31 

33 

30 

27 

27 

27 

30 

31 

34 

37 

82 

1913. 

35 

36 

37 

35 

29 

28 

27 

28 

32 

31 

34 

30 

32 

1914. 

83 

29 

28 

26 

26 

27 

28 

30 

31 

32 

36 

34 

30 

1915. 

34 

32 

30 

1 31 

29 

28 

27 

26 

27 

20 

31 

36 

80 

1916. 

33 

34 

37 

36 

31 

30 

20 

31 

34 

35 

39 

40 

31 

1917 . 

40 

44 

42 

, 44 

40 

39 

39 

41 

44 

45 

46 

50 

43 

1918. . 

62 

60 

44 

! 42 

42 

44 

45 

46 

56 

58 

03 

09 

51 

1919.. 

62 

52 

62 

64 

1 58 

52 

53 

55 

59 

68 

71 

72 

61 

1920-. 

66 

66 

67 

71 

61 

67 

67 

56 

59 

60 

63 

55 

61 

1921.. 

62 

47 

48 

46 

1 32 

33 

40 

43 

43 

47 

46 

44 

43 

1922-. 

37 

37 

38 

38 

38 

87 

36 

35 

41 

46 

61 

64 

41 

1923 . 

62 

60 

49 

46 

42 

39 

39 

44 

46 

48 

53 

66 

47 

1924. 

53 

50 

47 

38 

39 

41 

40 

38 

38 

30 

43 

45 

43 

1926. 

40 

41 

48 

1 46 

43 

42 

43 

43 

48 

61 

51 

40 

45 

1926. 

45 

46 

43 

39 

41 

41 

40 

42 

46 

47 

51 

66 

44 

1927. 

1 49 

62 

50 

50 

43 

43 

42 

42 

40 

48 

60 

52 

47 

1928. 

49 

47 

49 

46 

46 

44 

46 

47 

49 

48 

61 

50 

47 

1929. 

48 

50 

48 

46 

44 

44 

42 

43 

46 

46 

43 

41 

45 

1930. 

37 

36 

37 

30 

36 

83 

35 

39 

40 

40 

30 

32 

37 

1931. 

28 

28 

29 

20 

24 

23 

26 

28 

32 

34 

31 

31 

28 

Chicago: 














1927. 

48 

50 

49 

48 

41 

1 40 

40 

41 

46 

40 

48 

61 

40 

1928. 

47 

46 

48 

44 

43 

1 43 

44 

46 

47 

46 

49 

49 j 

46 

1029. 

47 

49 

48 

44 

42 

42 

41 

42 

45 

44 1 

41 

39 

44 

1930. 

36 

35 

37 

37 

34 

32 

35 

38 

38 

38 

34 

31 

36 

1031. 

27 

27 

29 

24 

22 

22 

24 

27 

30 

32 

30 

29 

27 

San Francisco: 














1927. 

47 

48 

45 

42 

41 

42 

42 

44 

47 

48 

49 

48 

46 

1928. 

46 

45 

43 

40 

42 

43 

46 

48 

50 

51 

40 

60 

46 

1929. 

46 

47 

45 

43 

46 

45 

45 

46 

49 

48 

48 

42 

46 

1930. 

36 

38 

38 

39 

37 

34 

34 

87 

39 

37 

34 

S3 

86 

1931. 

26 

28 

28 

24 

26 

25 

26 

30 

31 

32 

32 

30 

28 

Philadelphia: 














1927. 

60 

52 

51 

51 

44 

43 

43 

43 

47 

49 

51 

53 

48 

1928. 

60 

48 

50 

46 

46 

45 

46 

48 

50 

49 

52 

51 

48 

1929. 

49 

51 

49 

46 

46 

45 

43 

44 

47 

47 

44 

42 

46 

1930. 

38 

36 

38 

40 

36 

84 

36 

40 

41 

41 

37 

33 

38 

1931. 

30 

29 

30 

27 

26 

24 

26 

29 

34 

35 

32 

32 

29 

Boston: 














1927. 

60 

52 

51 

51 

44 

48 

42 

42 

46 

48 

48 

60 

47 

1928. 

49 

47 

60 

46 

46 

44 

46 

47 

40 

48 

60 

60 

48 

1929. 

48 

50 

49 

46 

44 

44 

43 

44 

46 

46 

43 

41 

46 

1930. 

37 

36 

38 

39 

36 

33 

86 

89 

40 

40 

36 

33 

37 

1931. 

29 

29 

29 

27 

24 

24 

25 

28 

32 

34 

31 

31 

29 


Bureau of Agricultural Economics. Compiled from Umer-Barry reports, 1910-IOJ 7 (New York), avorago 
of daily range; subsequently from reports of bureau representatives in tbo markets. Earlier data available 
in 1026 Yearbook, p. 1094,1927 Yearbook, p. 1082, and 1931 Yearbook, p, 921. 


Table 409.— BvMer: Average export %)rice per pound in Copenhagen, Denmark, 

1922-19S1 


Year 

Jon. 

Feb. 

Mar. 

Apr, 

May 

Juno 

July 

Aug. 

Sept. 

Dot. 

Nov. 

IHks. 

Avei> 

ago 


Cents 

Cents 





Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1922_ 

31.1 

81.0 

32.9 

33.8 

33.5 

37.0 

39.4 

39.1 

41.1 

Km 

30.9 

39.7 

36.0 

1923. 

40.6 

41.3 

41.0 

34.5 

20.6 

29.3 

80.7 

34.7 

40.3 

38.9 

39.4 

41.4 

86.8 

1924. 

40.0 

39 5 

36.9 

31.3 

36.4 

33.4 

37.8 

4L1 

42.3 

46.1 

412 

46.8 

39,6 

1926. 

42.0 

46.4 

46.1 

40.6 

36.9 

39.4 

40.6 

44.2 

46.7 

46.5 

416 

37.8 

42 6 

1926. 

36.6 

Kin 

38.8 

36.2 

34.8 

36.7 

36.4 

36.1 

86.6 

36.3 

319 

87.1 

mm 

1927. 

36.4 

89.3 

36.8 

36.2 

32.9 

83.2 

32.2 

36.0 

39.6 

39.4 

41.2 

38.0 

36.6 

1928. 

35.4 

37.6 

40.0 

36.8 

35.4 

34.9 

36.4 

88.0 

40.2 

89.6 

Klin 

42.4 

M. 1 

1929. 

39.1 

89.0 

85.5 

32.8 

33.4 

36.1 

35.3 

35.6 


40.5 

38.7 

36.8 

36.7 

1930. 

32.0 

35.3 

31.7 

27.4 

26.3 

27.7 

30.3 

29.2 

Kil 

30.1 

27.2 

27,3 

^.6 

1931. 

26.7 

29.5 

27.0 

24.3 

23.3 

23.3 

23.2 

24.6 

24.6 

21.2 

19.9 

las 

23.8 


Bpeauof A^cidtaral Ewnomics. Danish Butter Journal (Smor Tidendo) olDcial quotations. For 
earlier years, 1882-1921, see the United States Department of Agriculture Yearbook, 1923, p 923. 

Conyeraions from Danish quotations January, 1922 to December, 1926, inclusive, from weekly ouota- 
ttons in kroner por 1^ kg., at average monthly oichango rale as quoted by Federal Besorve Board, 
Beginning January, 1027, to date at par of exchario. j vo 
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Table 410. — Butter, creamery: Average wholesale ^ prices per pound, all scores, by 
months, New York and Chicago, 19S1 

NEW YORK 


Month 

93 

9 

91 

90 

89 

88 

87 

B 

Centralized car 
lots 

m 

89 

88 

January. 

Cents 

20.50 
20.35 
20.88 
27.09 
24.70 
2L33 
25.95 

20. n 

83.50 
84.76 
31.93 
31.55 

Cents 

28.50 
28.40 
28.88 
26.10 
23.70 
23.33 
24.65 
28.12 

82.50 
33.76 
3a93 
3a56 

Cents 

28.16 

27.90 
2a 47 

25.85 

23.34 

22.90 
24.50 
27.66 
31.52 
32 61 

30.34 

29.85 

Cents 

27.83 

27.35 

2a 11 

25.63 
22.97 
22.32 
23.70 
26.99 
29.00 
3019 
29.60 
2a 48 

Cents 
27.20 
26.04 
27.38 
25.36 
22.27 
21.60 
23.05 
26.18 
27.67 
20 44 
2a 92 
26.90 

Cents 
20.44 
25.05 
26.54 
25.02 
21.81 
20 95 
22.22 
25.41 
26.94 
27.85 
20 32 
25.92 



Cents 

Cents 

Cents 

Pftbnifiry_ 





Mftrnh ' ^ _ 





April 





May-.. 





.Tunfl_ _ 





July _ 





Angnst_ 





SApi^mhAr _ _ 





OntnhAT . .. 





NoVAmhAr _ . _ 





DAftATHhAr 





AVATftgA. 





29l30 








■■■ 




BBI 

IHi 




CHICAGO 


jATiiiftry^ 

2010 

27.35 
27.16 
20 69 

26.61 

26.61 


03.54 

24.08 

24.26 

23.75 

27.22 

26.97 

24.97 

pAhnmry _ . 

27.91 

KTIsirl 

24.84 

24.07 

23.67 

26.90 

25.85 

24.68 

Mareh__'__ 

29.44 

2012 

26.28 

25.23 

24.69 

2061 

27.65 

20.25 

April _ __ _ ___ 

25.12 

24.37 

24.05 

23.78 

9.3. 39 

22.96 

22.46 

21.84 

24.46 

23.58 

22.79 

Mfty_- . - . 

23.12 

22.37 

21.82 

21.43 


20.28 

1044 

10 86 

22.48 

21.27 

20.31 

JiinA_- 

23.04 

KTwTil 

21.62 

21,13 


10.33 

1087 

10 87 

22.48 

21.21 

10.93 

Jnly_ _ _ _ _ 

24.60 

23.86 

23.14 

22.69 

91.38 

riim 

20.10 

19.31 

23.97 

22.72 

21.19 

Angnst_ 

27,94 

^,19 

26,25 

26.47 

Kiln 

23.23 

22.33 

21.63 

26.90 

25.05 

23.45 

flAptAinhAr _ 

31.01 

30.26 

29.16 

27,98 

26.52 

25.48 

24.48 

23.98 

20 98 

26.66 

25.41 

OctohAr 

32.93 

82.18 
20 70 

31.03 

29.7fi 


26.65 

25.66 


31.22 

20 09 

26.75 

NovAmhoT _ _ 

30.45 

20 79 


KviliU 

2011 

25.07 

24.48 

KTIKTil 

20.80 

26.15 

DAAAmhAr.. 

20 89 

29.15 

27.79 

26.81 

20 20 

24.30 

23.58 

22.91 

26.40 

24.64 

24.13 


AV<^TAgA . _ 

27.80 


20.24 

25.56 

24.67 

23.83 


22.37 

26.49 


23.83 



** Bureau of Agriooltoral Economics. 

i Principally sales 1)7 first-hand rceeivors to jobbers, chain stores, or other large distributors, in less-than 
carload lots, except as otherwise indicated. 


Table 411, — Cheese, whole milk American Cheddar: Production in the United 

States, mO-19SO 


Year 

Jan. 

Peb. 

Mar. 

Apr, 

May 

Juno 

July 

Aug. 

Sept, 

Oct. 

Nov. 

Doc. 

Total 

j 

1,000 

lbs, 

10,467 

11,889 

12,837 

15,092 

17,718 

16.834 

19,619 

16,060 

18,010 

19,926 

23,066 

IjOOO 

tbs. 

11,509 

12,867 

13,027 

15,326 

18,886 

17,991 

19,984 

17,086 

19,006 

19,522 

28,031 

1 

1 

1,000 

lbs. 

29,832 

34.656 
31,340 
32,942 

33.657 
38,012 
38,598 
34,704 
37,324 
42,483 
48,545 

uooo 

lbs. 
41,376 
86,444 
36,254 
41,382 
43,517 
46,782 
46,320 
41,489 
45,012 
51,702 
63,887 

I 

1 

I 


I 


1,000 

2&». 

254,684 

261,726 

28^806 

308,108 

824,095 

347,240 

336,915 

307,777 

836,253 

370,314 

378,816 


Bureau of Agricultural Economics. The 1929 and 1930 statistics are the most complete since these reports 
were inaugurated in 1918. Some allowancei therefore, should be made for this when comparing 1929 and 
930 production with that of previous years. 
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Table 412.— Cheese, whole^rrM American Cheddar: ProdmUoUi United StaieSf 

by StcdeSf 1921-19S0 



Bureau of A^^riculiuial Eoouojnics. The compilations are mado from reports of factories to tiio l>uroau. 
The 1029 and 1930 statistics aro the mast complete sinco thaso reports were inauRuratod in J018. Koino 
allowance, therefore, should ho mado for this when comparing 1929 and 1930 production with that of pro^ 
vious years. 
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Tablb 413.— Cheese: Receipts, gross weight,^ at five markets, hy months, specified 

years 



Biuroau of Agricultun^ Economics. Compiled from reports of bureau representatives in the various 
markets. See 1927 Yearbook, p. 1084, and 1931 Yearbook, p. 924 for data for earlier years. 

1 Gross weight Includes container and wrapping. 


Table 414.— Cheese, American, and all varieties: Cold-Storage holdings,^ United 

States, 1922-19S1 
AMERICAN i 



Bureau of Agricultural Economics. Compiled from reports made by cold-storage establishments. 
Changes in those tables made due to transferrenco of current trading stocks to cold storage stocks from 
January 1,1027, to December 1,1931. 


1 Quantities given are not weight. 

» The term ‘'American ohceao*’ is intended to cover only those variollos known as twins, flats, daism 
Cheddeurs, longhorns, and square prints. It docs not, therefore, include all kinds of choose maao in America 





































































































































844 YEARBOOK OF AGRICULTURE, 1932 

Table 415.— Cheese: Receipts^ gross weight,^ at five markets^ by State of origin^ 

19 ^^ 7-1931 



3,076 

2,091 

137 

34 

4 

4 

589 

655 

23 

34 

2,146 

2,231 

52 

1 


B]_ 3,704 

Ind_ 115 

Iowa_ 3 

Mich_ 634 

Minn. 

N, 

01 


Bureau of Agricultural Economics. Compiled from reports of bureau roprcseutativos in the vtxrious 
markets. 


^ Gross weight includes container and wrapping. 


3 Not over 500 pounds. 


Table 416. — Cheese^ No. 1 Amencaiif fresh si^igle daisies: Average wholesale 
price per pound. New York, by months, 1931-1981 



Cenul Cento Cento Cento Cmu\ Cento Cents] Cento CeTito Cento Cento Ctmto Cents 


24 24 23 


19 20 20 31 21 21 21 22 21 

24 24 24 242425^ 25 25 24 


20 26 23 21 21 21 22 22 23 24 25 


2020252424242426 27 

- 125 25 24 24 20 20 20 27 

25 24 24 24 23 23 23 23 24 

21 21 21 21 20 18 18 19 20 

17 10 16 16 14 14 15 10 17 


19 19 

16 15 


27 29 26 

25 25 *25 

24 23 24 

19 18 20 

15 14 15 


Burefeiu of Agricultural Economics, Compiled from reports of bureau representatives In the market. 
These wholesale prices are based upon open market sales made for cash or sho^Umo ciedlt, consideration 
being given to the prices at which the larger quantities ore sold. 


I Less than 10 quotations during month. 


* Based on 11 mouths’ quotations. 
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Tablb 417.— Cheese: International trade, average 19S6-19S9, annual 1997-19S0 


Calendar year 



JPHINCIAPI, EXPORTING 

COUNTRIES ijm 1,000 1,000 1,000 1,000 

pounds pounds pounds pounds pounds 

Netherlands.198,043 1,292 214 666 1,284 20^ 999 

Now Zealand.171,976 4 167,193 7 176,634 

Canada.120,606 3,419110,633 1,721114,162 

Italy. 76,304 9,818 70,078 13,123 80,466 


Switzerland. 64,236 

Denmark. 14,740 


638 75,069 3,638 62,695 


Czechoslovakia. 7,843 2,450 8,463 2,63^ 


Australia *. k 724 

Finland. 6,961 

Yugoslavia. 4,787 

Bulgaria. 2,160 

Hungary. 1,870 

Russia *. 3645 




18 6,790 19 1,9 

-720 2,609 1,733 1,3 
8 184 1,847 133. 


IfiOO IfiOO 1,000 
8 pouTids pounds pounds 

1 1,446206,736 1,609 

3 6 203,054 6 

8 2,104 80,164 1,788 

2 13,976 80,974 12,562 
6 3,437 66,143 4^238 

3 647 12,628 810 

2 3,348 8,276 2,963 

1 648. 

6 44 4,682_ 

7 370 4» 583 297 

2 11 ^466 _ 

3 1,536 1,846 945 


Total.675,874 24,986 084,922 27,814677,643 23,623686,780 27,47l|671,648| 25,118 


PRINCIPAL IMPORTINQ - 

^ COUNTRIES 

United Kingdom. 4, 

Germany. ^ 

United States. 4, 

Belgium. 1, 

Franoe—. 8^ 

Algeria. 

Spain. 

Austria. 1, 

Egypt. 

Cuba. 

Greece. 

Argentina. 

Irish Free State. 

Dutch East Indies. 

Mexico... < 

BraziL. 

Sweden . 

Tunis. 

British India. 

Norway. 

Union of South Afnca. 


609 331,101 
311140,026 
360 76,680 
174 88,720 
657 38,671 
220 7,501 


162 6,870 
6 4,764 


6,363326,801 
3,160168, 740 
3,410 79,796 
1,001 36,538 
26,596 36,866 
210 6^849 
73 7,676 
1,387 7,663 
176 6,740 
3 6,210 


0 1,881 
124 1,808 
0 1,472 
474 1,406 
21 1 , 3»7 
6 1,231 
925 1,191 


6,862 333,182 
3, CG4 136,630 
^600 81,403 
914 39,148 
35,122 86,694 
185 8,821 
91 8,667 

2,461 6,401 
156 7,086 
12 4,163 
21 ^206 
764 4,344 
133 2,449 
0 1,938! 
126 1,714. 

0 1,763 
146 1,601 

46 1,430 
6 1,218 
927 1,094 


6,388 331,744 
4,919146,660 
2,646 78,382 
899 46,465 
4a 608 61,070 
193 8,474 
07 6,970 
2,936 5,716 
196 6,626 
6 4,484 
*178 3,314- 
796 4,000 
123 2,409. 


6,679346,227 
6,411137,458 
1,964 68,311 
876 61,106 
38,021 66,523 
212 10,398 
207 6,836 
4,494 6,636 
121 7,494 
10 2,867 

. 2,301 

744 3,777 


Total. 51,201 687,662 43,865 698,222 63,521681,577 61,987 706,021 62,167|718,604 

Bureau of Agricultural Economics. OlQoial sources emopt where otherwise noted. All cheese made from 
milk, including cottage cheese.” 


I Preliminary. 

> InUTnatlonul Yearbook of Agricultural Statistics. 


8 3-yoar average. 
4 4-year average. 


Table 418.— Oleomargarine^ standard^ nncolored: Average wholesale price per 
poundf Chicago, by months, 1922-19S1 ^ 



Bureau of Agricultural Economics. Compiled from Bureau of Labor Statistics Wholesale Price Bulletins. 
1 These prices are for consignment to the wholesale trade. 

100446^—32-64 
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Tablb 419.— Oleomargarine: McUeriala used in manufacture, 19B1-SS to 19S0S1 


Year beginning July— 


1921-22 1922-23 1923-24 1924-25 1925-26 1920-27 1927-28 1028-29 1929-30 1930-81 


1,000 

pounds 

Butter. 1,107 

Coconut oil---. 57,394 

Coloring. 11 

Corn oil.. 

Cottonseed oil. 16,420 

Edible tallow.. 

Milk. 63,939 

Mustard-seed oil.. 

Neutral lard. 27,057 

Oleooll. 40,980 

Oleo stearine. 4,674 

Oleo 8toefc_ . .. 2,143 

Peanut oEl. 11,626 

Salt. 16,262 

Soybean oil.. 


1,000 

pounds]pounds pounds 
1,609 2,330 2;070 

79,449 1 98,307 107,664 


Miscellaneous. 3,417 2,918 432 688 

Total.233,929 267,023 294,463 266,234 


Bureau of Agricultural Economics. Compiled ftom annual reports of the Bureau of Internal Koveuuo. 
1 Not over 500 pounds. 



Table 420.— Oleomargarine: Production and apparent consumption in the United 
Slates, to I0S(hSl 



Bureau of Agricultural Economics. Production and slocks from reports of the Bureau of Internal 
Revenue. Exports from reports of the Bureau of Foreign and Domestic Commerce. Soe 1927 Yearbook, 
p.1088, for data for earlier years. 


Table 421.— Chickens: Number on hand, January 1 and value in the United 

States, 1920-1931 


Chickens on hand Jan. 1 


Chickens on haa<l Jan. 1 


Number ^2® Total 
^ value 


ThOUr 

sands 

1920 (census). 359,537 

1921 . ,368,168 

1922 . 396,607 

1923 . 411,469 

1924 . 449,188 

1926. 417,766 


417,766 1 


Number ^2® Total 
of fowls value 






































































































Table 422.— Chickens: Estimated number and vcdue 'per head on farms January 1,1925-19S1 
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1931 

cents 

126 

130 

116 

140 

136 

120 

103 

126 

98 

107.61 


7A17 


s 

g 

66.08 


1 - 
A 

1 

1. 

I 

|S§SSSSSIS 

ss 

id 

53 


g 

SSSgSlgS 

00 

lO 

lO 


i 


?l 

rH 


ES 


88 

s 

ggsssssg 

1 


S 

g 


S3 

g 


2J 

ss 

Igsss^g 

? 

1 


C4 

5 


S 



gs 

»HrH 


1 

|ssi§assss 

$ 

g 

gSSS§8 


|:S5ggf25:g: 

s 




I 

|SiSI§S3§| 

s 

g 

ssssss 




s 

gSSSSSgg 


i 

g|ci,-r..rc4‘ 

§ 

mm 

§ 

f 

giiisgg 

i 

§ 

irf 

S3 

r-T'drg^'jroo'nr 

P 


g 

00 

iggil 

S 

gggiggi 

§ 

88' 

rH 

i 

rH 

1 

1 

1 

g gi-Trif 

1 

mm% 

jJS'S;;?;? 

§ 

af 

«!§§§§§ 

§ 

sf 

tH 

§ 

g 

isiigg 

r-T'OroT'OT'otf’-ijf 

I 

g«§g|§igigi 

5 §eifr4'r^*'<>r r-T^-^OT 

S 8 »-• r-l 

rH 

c 

55 

fes'Sl 

"i' 

»-i 

S'* 

iiggfgg 

S'3fs^*^“'5?5f 

§ 

■ f 

g 

i 

liigsg 

rH-uT^HjT^^ 

1 

iqmmmB 

rJT t-T^^oT 
Ih 8 T-t 

¥ 

gfs?s‘;^^ 

g 

gggiggi 

5;s3'a'“^“^s'8l 

■ gf' 

rH 

¥ 

\i 

rH'^Tg-'OTofljr 

I 


§ 

E2SSS5I 

SraSoSoD 

sJa's'sfs' 

1 

lilsliii 

’? 

■ ^ 
iH 

r 

ilSigI 

1 

Thou¬ 

sands 

1,967 

1,267 

970 

2,030 

361 

1,699 

13,946 

4^196 

17,662 


iSigi 

! 

ggggigi 

p^8f“*'*''SS‘E3 

§ 

■ ^ 
tH 

|i 

[?. 

mm 

i-r^of^ocTiir 

State and division 

ATfiinA _ . . _ 

New Hampshire_ 

Vermont_ 

Massai^usetts.. 

Rhode Island.- ... 

Connecticut. 

New York.__. 

New Jersey—-. 

Pennsylvania... 

i 

-«5 

1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 
till! 

1 1 1 1 < 

1 1 1 1 ■ 

1 1 1 1 1 

1 1 1 1 1 

1 1 I I • 

1 1 1 1 i 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 1 1 1 

1 1 i 1 1 

1 1 1 1 1 

1 1 1 1 t 

1 1 1 1 1 

1 1 • 1 • 
III,] 

< dS ' a 

lllsl 

i 

H 

I 

u 

1 

1 1 1 1 1 1 

1 I 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 « 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 ! 1 1 

; ! ! 1 ; 
i 1 ill 1 

lllilil 

1 

1 

i 

1 

1 

1 

S 

o 

1 

Delaware_ 

Maryland .. 

Vix^hoia- -- 

West Virginia- . 

North Carolina - 

South Carolina --— 
















































Table 422.— Chickens: Estimated number and vcdue per head on farms January i, 1926-1931 —Continued 
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Value head 

i 

a 

73.37 


55.86 

sssssssssss 


70.49 

I 


r4 

oa 


i:: 


S' 

f2 

a 

1 

^fSSo 

6 
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8S 

{2 

3SSSaSS§53§3S§ 

k 

'a 

i 
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a 



a 

sssaissssssg 


1 
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a 
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n 

a; 
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S 

d 

o 

I 

I" 

sS 


f: 

sssRSgsssas 

53 

Sg 

s 

tCU3 

ss 


S8 

SS^&SSSS:SS3 

R 

f2 

Number chickens Jan. 1 

g 


§ 

ig§iii§§ 

1 

sf 

§gig§gi§g§§ 

cfdT -dTr^- ci* 0(r«.irjc 

1 

1 

I 

11*'''^ 

§ 

gii§Sgi§ 

i 

o 

giggSSSSgis 

cTw- «^i-r tsT 

s 

§ 

1 

Ir*'^ 

i 

sf 


te" 

igiiigiigii 

efoT -^r-r r-T 

fs. 

s 

i 

M 

i 

f 

1 

11-r.f 


nB 

1 i 

r s' 

■^r4‘ »-r af'dTt;- 

1 


§ 

li§§§S§i 

Rs 

f ^ 

pppfl^ 

»n 

3 

I 
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s 

5sr 

ss§ii§§g 

i s 
r 53 

§Sg§g§igS§§ 

cTcT wf r-T <d etfei^ 

in 

tg 

-14 

*n 

ri 
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1 “ 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

TO 

1 

1 

||w-Cf 

g 

sf 

a-g*rf'«s^--.rafg 

1 


State and division 

1 I 

1 1 
t 1 
t 1 
i 1 

1 1 

1 1 

1 1 

1 t 

1 t 
i 1 

1 1 

1 I 
1 1 

1 t 

1 1 
t 1 

1 1 

1 1 

1 1 

1 t 
1 1 

1 1 

1 1 

i' 

c 

f 

QQ 

1 1 1 1 • 1 • 

1 1 1 1 1 • 1 

1 1 1 1 1 1 1 

1 1 1 1 I 1 1 

« 1 1 i > 1 « 

1 1 1 1 1 1 1 

1 1 1 1 » 1 1 

1 1 1 1 1 1 1 

1 1 1 1 1 1 1 

1 1 1 • 1 1 1 

1 1 t 1 1 1 1 

1 I 1 1 1 1 1 

1 1 i 1 1 1 1 

1 1 1 1 1 1 1 

11*1111 

1 1 1 t 1 1 * 

1 1 1 t • • 1 

1 • 1 1 > 1 1 

1 t 1 1 1 i 1 

1 1 1 ! 1 1 • 

South Central_ 

MoTitaTift __ 

Idaho_ 

Wyoming_ 

Colorado_ 

1^Jfn7 MAYion 



i 

1 


Bnieau of Agricultoial Economics. 
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Tablb 423.— Bggs: Annual layings per flock on farms of crop correspondents, iu 

States, 19SS-19S1^ 


State and division 


1925 1926 


1928 1929 1930 1931 


, , . Number 

Maine. s, 618 

New Hampshire. 9,479 

Vermont. 6,272 

Massachusetts. 9,384 

Rhode Island. 10,634 

Connecticut. 8,740 

New York. 10,117 

New Jersey. 11,889 

Pennsylvania. 11,403 I 

N orth Atlantic... 10,283 

pMo. 11,987 

gUnois. it 734 

MichigaiL. 8,959 

Wisconsin. 9 004 

Minnesota. 10,251 

Iowa. 13,434 

Missouri. 13,006 

North Dakota. 7,652 

South Dakota. 10,379 

Nebraska. 10,769 

Kansas. 14,160 


North Central- 


Delaware. 16,696 

Maryland. 11 692 

Virginia. 7,977 

West Virginia. 8,676 

North Carolina. 6,782 

South Carolina. 4,976 

Plonda. 7,372 


South Altantic. 


Kentucky. 

Tennessee.. 

Alabama... 


Arkansas... 

Louisiana. 

Oklahoma.. 

Texas.-—— 


Southcentral. 6,742 

Montana. 6,822 

Idaho. 8,378 

Wyoming. 7,269 

Colorado. ^236 

Now Mexico. 6,235 

Arizona. 9,482 

Utah. 7,849 

Nevada. 7,737 

Washin^n. 9,866 

Oregon. 9,163 

California. Lm 


United States. 


Bureau of Agricultural Economics. 

1 Calculated by multiplying average dail; 
produotion derived from number of eggs lai 
sarm flocks. 


Number | Number 



7,408 

7,199 

6,797 

6,095 

6,008 

6,968 

10,962 

7,940 

8,311 

8,035 

6,120 

6,110 

6,454 

6,764 

11,841 

9,845 

6,945 

7,192 

6,402 

6,673 

6,216 

6,896 

11,001 

9,611 

6,424 
6,618 
5,621 
6,162 
6,083 
6,902 
, 10,959 

0,486 

6,785 

6,706 

6,457 

5,010 

5,642 

6,004 

10,698 

0,196 

6,741) 

6,624 

5,633 

6,016 

5,600 

6,706 

10,242 

9,488 

7,388 

8,056 

7,629 

7,234 

7,203 

7,127 



aylngs per flock by the number of days In the year. Dally 
on the first day of each month, as reported tor about 22,000 
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T-asijB 424 .—PovMtyf live: FveiQht teceiptS) by StcteSf d ISfew Yorhj 19^7—19S1 


State 

1S27 

1928 

1929 

1030 

1031 

State 

1927 

1928 

1929 

1930 

1931 


m 

Cara 

Cters 

Cars 

Cara 


Cara 

Cara 

Cara 

Cara 

Cara 



IT A 

1^ 

12fl 

166 

New Jersey_ 




1 



420 


369 

349 

359 

Now Mexico_ 

1 

4 

13 

2 



£2 

89 


82 

24 

New York_ 

1 

1 

1 



‘nAlAKrnre _ 



1 


North Carolina- — 

91 

168 

210 

107 

63 




2 

4 

3 

North Dakota. 


33 

57 

55 

76 


45 

151 

179 

79 

62 

Ohio. 

429 

343 

335 

305 

335 


1,227 

874 

880 

1,174 

978 

Oklahoma. 

808 

873 

835 

763 

728 


L207 

842 

963 

1,168 

942 

Pennsylvania. 

58 

30 

44 

12 

8 

Tnurft 

'856 

686 

854 

004 

732 

South Carolina- 

29 

41 

125 

49 

50 


6G1 

474 

422 

509 

447 

South D^ota- 

187 

313 

27;^ 

214 

300 

ITATitiinky 

739 

741 

397 

511 

593 

Tennessee. 

976 

1,060 

884 

642 

857 

TinriffrinnA 

1 

1 




Texas—......_ 

365 

430 

348 

332 

2:13 

TV^'ftTylA.nrt 




2 

1 

Utah. 



4 



Ivlassachusetts.. 

1 

1 


1 


Virginia.. 

56 

68 

56 

91 

90 

IWriAhioran 

1 

6 

a 

j 


WiS^*GTlSiTl_ 

253 

219 

175 

188 

192 


166 

164 

131 

123 

187 

Wyoming_ 

2 

5 

13 

4 

1 

ll/riflflifisfnnl 

154 

o 147 

188 
1 896 

90 

1,874 

76 
2 019 

75 

Other States.__ 

34 





H/TCcHQAnW 

1,6^ 







IVHooUitJri 

Nebraska. 

696 

! L078 

1,156 

1,082 

985 

Umted States. 

12,104 

11,267 

10,403 

10,677 

10,152 


Bureau of Agricultural Economics. 

Table 426. — Poultry, dressed: Receiptsy gross weighty ^ at four markets, hy months, 
19^7-1981; totals, 1981~-19SI 



iQioss weight Indudes container and wrapping. 
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Table 426. —PovUryf dressed: Receipts^ gross weightat four markets^ by State of 

origin^ 1927-1981 



Boroau of Agricultural Economies. Compiled from reports of bureau representatives in the various 
markets. 


^ Gross weight includes container and wrapping. 
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Tablb A27•'^Frozen poultry: Cold-Storage holdings^^ hy months, United StateSj 

19SS--1931 


Year 

Jan. 1 

reb.1 

Mar. 1 

Apr.l 

May 1 

June I 

July 1 

Aug. 1 

Sopt. 1 

Oct. 1 

Nov. 1 

Dec.1 

1922. 

II 

1 

wm 

1 

fB 


m 

H 


1,000 

lbs, 

26,984 


LOOO 

lbs. 

51,781 

1923. 

113,603 
93.497 

74,5(52 

67.274 


41, 260 

34,131 

33,142 

40,363 

03.274 

1924. 


62,068 


84,886 

33,604 

33,8:17 

40,070 

66,139 
63,787 


1025 _ _ 

1 

11 

II 

82,732 


68.562 

5:i,568 

47,946 

44,346 


62,783 



35. 793 

38. 634 

44,771 

43,201 

64,842 
52.316 

106,864 

1927. 

77,282 

66,832 

62.901 






IQ2R__ _ 

43,872 

38.230 

40,396 


43,678 

68,003 

79.173 


41,643 


40.896 

iBiwiti] 

61.976 

80,873 



2 


61.167 



42.58S 


69.269 

82.925 

1921 _ _ 


EH 

Eli 


11^ 




HHli 


Bureau of Agricultural Economics. Compiled from reports made by cold-storage establishments. 


1 Quantities given not weight. 


Table 428.— Chickens: Estimated average price per pound received hy producers, 
United States, 1910-1981 


Year 

Jon. 

16 

Eeb. 

16 

Mar. 

16 

Apr. 

16 

May 

16 

Jime 

16 

July 

15 

Aug. 

15 

Sopt. 

16 

Oct. 

15 

Nov. 

16 

Bee. 

15 

Weighted 

avonigo 


Ceiita 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1910. 

■awij 

1L4 

11.8 

12.2 

12.4 

12.4 

12.2 

12.0 

11.8 

11.4 

11.0 

10.6 

iL3 

1911. 


■ihViV 

■OM 


11.0 

11.1 

11.2 

11.2 

11.0 

10.0 

lao 


ia4 

1912,. 

■MMil 



KlStl 

11.1 

11.0 

11.2 

11.3 

11.4 

11.4 

11.0 

■(iy| 

lao 

1913. 

10.8 

11.0 

11,4 

11.7 

11.9 

12.0 

13.0 


12.7 

13.0 

11.4 

11.3 

11.7 

1914. 

11.6 

12.0 

12.4 

13.0 

12.7 

13.1 

13.4 



no 

nn 

Tiira 

11.8 

1916. 

10.9 

11.3 

11.7 

11.9 

12.0 

12.2 

mvmM 


E 

gilHig 

11.6 

11.2 

11.6 

1916. 

11.6 

lai 

12.6 

13.1 

13. G 

14.0 

141 

I'fwl 


■eVI 


18.0 

13.4 

1917. 



16.7 

17.3 

17.6 

17.7 

17.4 


iE ^ 

■fs«i 

■viM 

17.6 

16.0 

1918. 


^ i 







W i 



22.4 

21.6 

1019_ _ 


JJI ; 


r; 







I^V,| 


23.4 



^ s 




27.4 



^ • 

ItM 


Eiftl 

2k 3 

1921. 

lEAllrJ 


|wi:| 


I ; 

21.6 

21.7 

■Vigl 


■Ml 

18.6 

18.2 

20. 1 

1922.. 

18.9 

E • 


2? • 


^ * 

4 i 

18.9 

18.6 

lai 

17.2 

17.2 

18.4 

1923. 

17.3 

18.6 

18.8 


?! [i 

21 ^ 


19.8 

19.7 

19.0 

17.7 

16.6 

18.3 

1924.. 

17.5 

ia2 

18.9 


2 1 

7?ij i 

?ii f. 

i?li| 


lEtiVa 

18.5 

17.0 

18.8 

1926. 

18.6 

■ESI 



<5 1 


S [ 


wJtmm 


IMl 

19.6 

10.0 

IflSfl 

20.9 

21. 6 

KSm 

^ n 


^ ! 

3a ; 

22.1 



onn 

19.8 

21.2 

1927.. 



21.3 

% 1 


2 ! 1 

i@; 

19.7 



EiM 

19.2 

10.9 

1928. 




S : 

JT i 


21.0 

21.6 

22.3 

22.0 

21.6 

21.2 

21.2 

1929. 

21.6 




214 

246 

23.7 

22.7 

22.4 

21.5 

20.3 

19.1 

21.6 





ii 

E 2 O 

EEia 

mSKM 

17.8 

17.8 

17.4 

16.1 

16.3 

37.6 

1931. 

16.7 

15.1 

10.1 

16.7 

15.9 

16.1 

15.8 

16.2 

16.7 

14 4 

144 

13.0 

16.0 


Bureau of A^eultural Economics. Based on returns from special price reporters. Monthly prices, 
by States, weighted by number 1019 census to obtain a price for the United Statas; yearly price obtained by 
weighting monthly prices by receipts of dressed poultry. Average price of chickens (live weigiit) of all 
ages as reported. 


Table 429. — Turkeys, live: Estimated average price per pound received hy producers, 

United States, 1918-1081 


Season 

Oct. 15 

Nov. 15 

Dec. 15 

Jan. 15 


Cents 

Cents 

Cents 

Cents 

1912. 

13.6 

14.4 

14.8 

14.9 

1913. 

14.5 

16.2 

16.6 

16.6 

1914. 

14.1 

14.1 

14 6 

14.6 

1916. 

13.7 

14.8 

16.6 

16.6 

1916. 

17.0 

18.6 

19.6 

19.6 

1917-. 

2 ao 

21.0 

23.0 

22.9 

1918. 

23.9 

26.7 

27.0 

27,3 

1919-. 

26.6 

28.3 

31.1 

82.0 

1920. 

3ao 

31.8 

33.1 

33.0 

1921. 

26.7 

28.2 

32.6 

80.7 


Season 

Oct. 16 

Nov. 16 

Dec. 16 

Jan. 15 

1922. 

Cents 

Cents 

Cents 

Cents 

26.1 

20.6 

32.3 

29.7 

1923. 

20.6 

27.9 

245 

23.1 

1924. 

23.3 

24.2 

26.8 

26.2 

1925. 

240 

28.3 

31.1 

31.7 

1926. 

26.6 

29.8 

32.8 

31.6 

1927. 

26.4 

30.8 

82.3 

29.8 

1928. 

27.2 

31.2 

30.6 

28.2 

1929. 

27.2 

27.1 

23.5 

28.7 

1930. 

21.0 

20.1 

19.9 

21.6 

1U31. 

17.9 

18.3 

19.4 

18.0 


Bureau of Agricultural Economics. Based on returns from special price reporters. 
States, weighted by number 1919 Census to obtain a price for the United States. 


Monthly prices, by 
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Table 430. — Egg^: Receipts at six markets by State of origin, 19^7-19S1 


Market and origin 

1927 

1928 

1929 


1931 

BOSTON 

t,000 

1,000 

1,000 

1,000 

1,000 

Illinois. 

cam 

1 cam 

cases 

cases 

cases 

319 

251 

195 

161 

191 

Indiana. 

211 

152 

133 

117 

101 

Iowa. 

807 

i 194 

245 

272 

323 

Kansas. 

206 

1 244 

253 

171 

211 

Maine. 

76 

84 

70 

64 

45 

Massachusetts.... 

16 

7 

6 

10 

9 

Michigan. 

41 

36 

36 

35 

47 

Minnesota. 

219 

236 

221 

229 

229 

Missouri. 

1 131 

106 

107 

1 64 

80 

Nebraska. 

87 

94 

128 

139 

117 

Now Hampshire.. 

26 

, 32 

24 

28 

24 

New York. 

41 

1 31 

27 

25 

Ohio. 

> 115 

53 

52 

44 

55 

Vermont. 

17 

22 

' 17 

17 

15 

Other States. 

149 

215 

, 200 

195 

164 

Tottd. 

1,960 

1,757 

1,718 

1,573 

1,636 

CHICAGO 






Oalifomla. 

52 

67 

64 

33 

73 

Illinois. 

152 

120 

184 

150 

127 

Iowa. 

927 

826 

804 

977 

959 

Kansas. 

477 

446 

315 

232 

295 

Michigan. 

37 

57 

40 

1 22 

13 

Minnesota. 

583 

645 

688 

772 

778 

Missouri. 

832 

674 

6GG 

542 

555 

Nebraska. 

420 

4:-i8 

429 

309 

340 

North Dakota_ 

27 

3S 

45 

40 

51 

Oklahoma-. 

82 

96 

63 

35 

34 

South Dakota. 

445 

467 

445 

508 

459 

Texas. 

36 

97 

67 

13 

21 

Wisconsin. 

503 

427 

477 

490 

382 

Other States. 

328 

303 

216 

262 

227 

Total. 

4,901 

4,601 

4,398 

4,475 

4,314 

NEW YOBK 






Oalifomia. 

502 

589 

581 

698 

589 

Delaware. 

87 

72 

39 

30 

28 

Idaho.j 

9 

34 

32 

70 

204 

Tiunoifl ._ 

950 

869 

771 

829 

704 

Indiana. 

566 

468 

437 

454 

387 

Iowa. 

1,038 

1,071 

1,254 

1,388 

1,354 

Kftnflftft_! 

214 1 

280 

318 

276 

255 

Kentucky. 

97 

63 

23 

31 

24 

Maryland. 

141 

131 

88 

70 

36 

Michigan. 

36 

46 

42 

70 

SO 

Minnesota. 

178 

204 

196 

279 

353 

Missouri. 

342 

349 

403 

270 

328 

Nebraska. 

04 

132 

145 

166 

273 

New Jersey. 

194 

180 

214 

228 

232 

New York.i 

605 1 

666 j 

660 

626 

468 

Ohio. 

356 ! 

276 1 

204 

200 

226 


Market and origin 


1927 

1928 

1929 

1930 

1931 

1,000 

1,000 

1,000 

1,000 

IfiOO 

cases 

cases 

cases 

cases 

cases 

64 

72 

48 

53 

94 

212 

101 

189 

214 

166 

195 

186 

113 

87 

36 

114 

217 

215 

396 

554 

ill 

102 

89 

79 

• 39 

656 

661 

669 

760 

859 

54 

54 

29 

49 

57 

264 

376 

371 

250 

255 

7,048 

7,288 

7,129 

7,696 

7,601 

24 

82 

65 

112 

97 

16 

49 

51 

44 

24 

no 

124 

113 

124 

187 

129 

60 

56 

44 

35 

127 

128 

126 

125 

154 

60 

91 

71 

78 

101 

35 

38 

43 

55 

33 

95 

61 

67 

47 

69 

151 

196 

218 

237 

227 

221 

183 

167 

167 

207 

30 

29 

34 

39 

37 

6 

24 

41 

22 

20 

96 

54 

51 

47 

27 

97 

273 

274 

287 

177 

59 

22 

15 

25 

9 

129 

125 

108 

86 

37 

28 

59 

61 

72 

76 

13 

6 

5 

4 

3 

46 

38 

52 

65 

67 

77 

93 

80 

89 

143 

1,M9 

1,735 

1,697 

1,759 

l,r30 

706 

710 

737 

740 

730 

6 

13 

3 

2 

2 

19 

23 

18 

8 

20 

17 

6 

4 

(0 

3 

3 

4 

4 

6 

3 

760 

766 

766 

766 

758 

409 

604 

641 

761 

730 

22 

10 

31 

22 

6 

6 

7 

18 

5 

14 

19 

4 

20 

52 

3 

4 

8 

25 

4 

14 

460 

633 

735 

844 

767 


NEW TOES—con. 

Oregon. 

Pennsylvania.... 

Tennessee. 

Utah. 

Vir^nia. 

Washin^on. 

Wisconsin. 

Other States. 

Total. 

PHILADSLPHIA 

Oalifomla. 

Delaware. 

Illinois_ 

Indiana. 

Iowa. 

Kansas. 

Maryland. 

Michigan. 

Minnesota. 

Missouri. 

Nebraska. 

New York. 

Ohio. 

Pennsylvania.... 

Tennessee. 

Virginia_ 

Washin^on. 

West Virginia.—. 

Wisconsin. 

Other States. 

Total. 

BAN FBANCiaCO 

California. 

Idaho. 

Oregon. 

Washington. 

Other States. 

Total. 

LOS ANGELES 

California. 

Idaho. 

Other States. 

Total. 


Bureau of Agricultural Economics. Compiled firom reports of bureau representatives in ttie various 
markets. Koportod in cases of 30 dozen. 

1 Not over 500 cases. 
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Table 431.— Egga: Receipts at five markets^ hy morUhs, specified years 


Market and year Jan. Feb. Mar. 


Boston: cases I coses 

1928 . 

1929 . 

1920. 

1931. 

New York; 

1928 . ■ ■ 

1929 . i 

1930 . 

1931 . 

Philadelphia: 

1928 . 

1929 . 

1930 . 

1931 . 

Ohicago; 

1928 . 

1929 . 2061 

1930 . 

1931 . 

Ban Francisco: 

1928 . 

1929 . 

1930 . 

1931 . 

Total: 

1919 . 

1920 . 

1921 . 

1922.. 809f 1,026 

1923 . 86^ 1,032 

1924 . 

1926. 

1926 . 

1927 . 

1928 . 

1929 . 

1930 . 

1931 . 1, 
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Table 433 .— l&gg% and egg products: Interncdional trade, average 1925-19^9, annual 

19^7-1980 


EGGS IN THE SHELL 






Calendar year 





Country 

Average 

1926-1929 

1927 

1928 

1921 




Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

Ex¬ 

ports 

Im¬ 

ports 

PRINCIPAL BXPORTINQ 
COUNTRIES 

1,000 

1,000 

im 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

dozen 

dozen 

dozen 

dozen 

dozen 

dozen 

dozen 

dozen 

dozen 

dozen 

Netherlands. 

98,429 

8,906 

103,614 

10,602 

111,145 

11,376 

119,909 

4,879 

124,860 

1,324 

Russia. 

86,978 

0 

102,186 


141,420 

0 

65,219 

0 

14,471 

0 

Poland. 

76,216 

493 

06,400 

184 

SO, 190 

601 

78,620 

298 

80,999 

60 

Denmark... 

67,641 

226 

70,405 

284 

65,760 

153 

66.474 

25 

71,862 

62 

China. 

66,278 

0 

60^236 

0 

62,069 

0 

60,480 

0 

61,360 

0 

Irish Free State. 

47,068 

449 

49,462 

372 

60,466 

647 

48,109 

275 

47,356 

106 

Belgium. 

41,430 

1,419 

89,956 

096 

66,819 

917 

69,406 

1,487 

42,934 

1,726 

Italy. 

26,943 

17,060 

20,700 

22,379 

17,675 

26,299 

16.192 

24,071 

13,701 

33,683 

France... 

24,536 

11,490 

16,863 

9,486 

46,664 

11,723 

38,065 

21,619 

30,144 

21,176 

United States. 

22,621 

360 

28,707 

250 

20,192 

286 

12,076 

308 

18,579 

317 

Hungary.-. 

18,020 

338 

20,933 

290 

12,999 

410 

10.689 

431 

19,367 

204 

Bulgaria ^ - 

17,268 

16,011 

0 

18,336 

11,698 

11,983 

0 

16,660 

>13,328 

13,207 

0 

18,607 

*16,989 

18,469 

0 

28,239 

*24,726 

14,629 


RiiTinania., 

3 

1 

*0 

> 1 

>1 

Morocco. 

14,986 

0 

0 

0 

0 

0 

Egypt. 

10,879 

6 

9,197 

0 

10.626 

14 

12,461 

1 

8,202 

0 

Algeria. 

6,830 

17 

4,702 

*4 

6,762 

*30 

6,838 

*48 

4,233 

>16 

Lithuania. 

6,313 

0 

6.349 

0 

6,388 

0 

4,626 

0 

4,599 

0 

Sweden. 

4,422 

670 

6,486 

216 

6,432 

334 

7,419 

361 

6,613 

028 

Union of South Airlca. 

3,477 

113 

3,601 

126 

8,029 

146 

4,540 

48 

6,168 

47 

Estonia. 

1,428 

4 

1,340 

0 

3,960 

20 

1,860 

0 

2,066 

1 

Norway. 

670 

111 

08 

84 

178 

102 

996 

119 

l,05(i 

114 

Finland. 

68 

37 

26 

17 

9 

74 

59 

14 

637 

*12 

Total. 

644,286 

42,075 

670,274 

46,147 

730,766 

63,032 

666,104 

63,975 

610,708 

69,366 

PRIWIPAL IMPORTING 
COUNTRIliS 

United Kingdom. 

973 

238,360 

065 

243,012 

1,131 

263,740 

1,566 

247,420 

716 

264,300 

Germany. 

691 

220,036 

286,225,119 

686 

246,746 

263 

229,412 

160 

219,909 

Spain. 

16 

84,479 

12 

35,102 

12 

48,686 

13 

44,341 

13 

39,164 

Austria. 

1,730 

22,033 

2,002 

24,786 

1,727 

25,692 
16,269 

1,773 

20.884 

1,942 

0 

25,869 

Japan.. 

0 

20,466 

C 

21,70C 

0 

0 

10,074 

18,004 

8,167 

Switzerland. 

13 

17,132 

12 

16,16fi 

17 

16,064 

16 

9 

20,221 

Argentina.. 

1,618 

0,791 

977 

10,076 

1,073 

11,792 

482 

11,888 

1,424 

14,846 

Cuba. 

0 

8,793 

C 

11,226 

0 

6,302 

0 

2,642 

0 

1,314 

Philippine Islands. 

Czechoslovakia. 

0 

6,935 

C 

6,728 

0 

6,016 

0 

7,237 

0 

6,968 

7,937 

3,828 

4,917 

3,287 

4,287 

1,099 

7,205 

8,903 

1,921 

7,114 

2,628 

Mexico.-.— 

0 

4,202 

c 

6 ,00$! 

0 

0 

2,296 

0 


British Malaya. 

366 

3,038 

29S 

4,367 

340 

3,618 

426 

4,606 

270 

4,341 

na.'n^^da _ _ 

1,865 
8 22 

2,244 

07 

448 

3,227 

>34 

988 

997 

1,148 

713 

189 

2,008 

Chile. 

0 

139 

154 

*19 

>337 

Total*. 

8,421 

692,081 

8,281 

610,716 

7,072 

657,068 

7,689 

606,203 

7,368 

62a 028 


EGGS NOT IN THE SHELL 


PUlNCIPATi BXPOIITING 

1,000 

1,000 









C0UNTR7 

Ihi. 

lbs. 

its. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

China-———_—_ 

FPsirtlfl 

0 





16a 923 

0 

163,804 


PUIMCirVL IMPOKTINO 









COUNTRIES 











United Kingdom. 

6 U8 

66,731 

466 

WSEM 

616 


384 

74,642 

157 

■Tavrl 

United Statro. 

464 



15,341 

608 

23,474 

326 


196 


Germany. 


18,262 

1,644 

17,836 

2,385 

19,362 

2,413 

26,544 

2,066 

27,232 


238 

7,376 

176 

4,978 

99 

0,026 


11,919 

303 

15,504 


860 

4,355 

862 


mmm 

4,133 

791 

6,486 

msEm 

6,688 


0 


0 


0 


0 

rngm 

0 

1,768 

Italy. 

16 

1,317 

27 

963 

28 

1,376 


1,647 

12 

1,864 

Beleium. 

216 

1.137 

86 

1 . no 

194 

1 .^ 

589 

1,628 

486 

1.643 


19 


37 


33 

883 

4 

1,067 

>0 

1,126 


6 

869 

0 

673 

1 

828 

2 

1,232 

19 

1,074 


13 

860 

22 

812 

9 

901 

7 



1,696 

Austria. 

8 


0 

360 

27 

716 

6 




Denmark. 

7 

612 

e 

461 

11 

20 S 

1 



778 


16 

64 

6 


0 

24 




7 

Norway. 

0 

11 

0 

6 

0 

10 

0 

miQ 

■k 

>22 

Total. 

4,568 

128,778 

3,890 

119,703 

4,964 

130,445 

6,044 

153,010 

4,293 

161,268 


Bureau of Agriculturo Economics. Oflidal sourcos except whore otherwise noted. In countrios reporting 
in units of weight, the conversion factor use<l is pounds equals 1 dozen. 


1 PreUmlnory. > International Yoari}(>ok of AgrlculturaJ Statistics. b 4-year average. 




























































































866 YEARBOOK OF AGRICULTURE, 1932 

Table 434. — Eggs: Average price per dozen at five markeiSt hy monthsjepecijiedyear$ 


Market, grade, and 
year 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug, 

Sept. 

Ocl. 

Nov. 

Bee, 

Aver¬ 

age 

New York: 














Fresh firsts— 

Cents 

Cenie 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

1910. 

38 

27 

23 

22 

21 

20 

18 

21 

24 

26 

31 

34 

26 

1911. 

28 

19 

17 

17 

17 

16 

17 

18 

21 

24 

32 

36 

22 

1912- 

84 

86 

22 

20 

19 

19 

20 

21 

24 

26 

31 

20 

25 

1913. 

24 

22 

19 

19 

20 

19 

19 

23 

27 

29 

39 

36 

26 

1914. 

33 

29 

26 

20 

20 

21 

21 

24 

26 

27 

35 

38 

27 

191fi. 

38 

26 

20 

21 

20 

20 

20 

22 

26 

30 

35 


26 

1916. 

31 

26 

22 

22 

22 

23 

25 

29 

83 

34 

41 

46 

30 

1917. 

46 

45 

31 

34 

35 

S3 

34 

38 

41 

41 

49 

67 

40 

1918. 

65 

58 

38 

35 

85 

36 

41 

43 

47 

63 

06 

67 

40 

1919. 

62 

44 

44 

43 

46 

44 

46 

48 

61 

62 

60 

79 

63 

1920. 

71 

60 

48 

44 

44 

43 

47 

61 

67 

64 

77 

78 

67 

1921. 

67 

42 

81 

27 

26 

27 

33 

35 

80 

49 

68 

54 

41 

1922. 

41 

38 

26 

26 

27 

26 

24 

26 

30 

43 

53 

53 

86 

1923. 

42 

87 

81 

27 

27 

24 

26 

29 

35 

39 

53 

47 

36 

1924. 

42 

89 

26 

24 

26 

27 

29 

33 

39 

44 

52 

67 

36 

1926. 

59 

44 

30 

29 

82 

33 

83 

33 

37 

43 

56 

51 

40 

1928. 

38 

31 

20 

32 

31 

SO 

20 

31 

38 

40 

50 

48 

36 

1927. 

42 

32 

26 

26 

23 

23 

26 

28 

34 

40 

44 

46 

32 

1928. 

46 

32 

29 

28 

30 

20 

80 

31 

33 

82 

37 

87 

33 

1929. 

36 

41 

33 

28 

31 

31 

32 

34 

36 

40 

48 

61 

37 

1930-. 

42 

36 

26 

27 

23 

24 

22 

25 

26 

26 

31 

20 

28 

1931. 

24 

20 

22 

20 

19 

19 

20 

22 

24 

24 

28 

27 

22 

Ohioago: 

Fresh firsts— 











1927. 

38 

27 

24 

23 

22 

22 

23 

26 

33 

37 

42 

43 

30 

1028. 


20 

27 

27 

28 


28 

80 

32 

34 

41 

30 

32 

1929. 


38 

29 

26 

80 

20 

31 

33 

37 

42 

47 

48 

1 35 

1930. 

40 

34 

24 

24 

21 

22 

21 

25 

26 

28 

33 

28 

27 

1931. 

1 21 

16 

19 

17 

17 

16 

18 

19 

20 

24 

20 

24 

20 

Boston: 

Western firsts— 

I 









[ 

1927. 

41 

31 

26 

26 

24 

23 

26 

28 

34 

89 

44 

44 

I 82 

1028. 

48 

36 

29 

29 

30 

30 

30 

32 

34 

36 

44 

43 

35 

1929. 

38 

43 

32 

28 

31 

31 

32 

36 

37 

40 

40 

62 

37 

1930. 

44 

37 

26 

26 

24 

24 

22 

26 

26 

26 

34 

28 

30 

1931--.-.--.. 

26 

18 

21 

20 

18 

17 

19 

20 

21 

25 

30 

27 

22 

Philadelphia: 

Extra firsts— 








1927. 

43 

33 

27 

26 

26 

25 

28 

I 33 

40 

48 

65 

50 

80 

1928. 

50 

37 

30 

30 

32 

32 

i 83 

36 

39 

42 

1 50 

45 

38 

1929. 

41 

46 

36 

29 

33 

34 

86 

30 

44 

49 

66 

68 

41 

1930. 

46 

40 

28 

28 

26 

27 

28 

32 

33 

86 

44 

32 

33 

1931. 

San Francisco: 

28 

20 

22 

21 

19 

21 

24 

24 

26 

29 

34 

31 

26 

Fresh extras— 














1927. 

33 

25 

23 

24 

24 

24 

26 

32 

39 

47 

44 

38 

32 

1928. 

33 

24 

26 

26 

26 

29 

30 

33 

39 

44 

46 

38 

33 

1920. 

81 

26 

25 

26 

31 

32 

37 

41 

44 

52 

40 

44 

36 

1930. 

38 

28 

28 

28 

27 

1 26 

26 

31 

37 

40 

41 

27 

31 

1931. 

22 

19 

20 

20 

20 

! 20 

22 

26 

31 

38 

33 

20 

26 


Bureau oi Agricidtural Economics, Prices 1910-1922 are avcnuws of daily prices In Now York Joiirnnl 


















































DAIRY AND POULTRY STATISTICS 
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Table 435. — Eggs: Estimated average 'price per dozen received by producers, United 

States, 1910-1931 



Bureau of Agricsultural Economics. Based on returns from special price reporters. Monthly prices 
by States, -weighted by production 1919 census to obtain a price tor the United States. Yearly price 
obtaiiied by weighting monthly prices by receipts monthly. 










































































STATISTICS OF FOREIGN TRADE IN AGRICULTURAL 

PRODUCTS 

Tasi>b No. 4aQ.—SvMmary of exports and imports, United Stales, 1908—9 to 1980S1 


Agricultural exports ^ 
Total Domestic 



Bureau of Agrlooltural Economics. This table supersedos Table No. 500 in the Y carbook of Agriculture, 
1931, the value of total imports and exports has been given and the imports of ** rubber, unmanufactured, 
and similar gums’* have been deducted from the ’’imports of forest products’* and added to ’’imports of 
agricultural products,” also reexports of ’’rubber, unmanufactured, and similar gums” have been deducted 
from ” reexports of forest products ” and added to ” reexports of agricultural products.’* ” Hublier, unman¬ 
ufactured, and similar gums,” includes: Balata, guayiue, gutta-jodatong or jelutong or pontla:^, gutta¬ 
percha, India rubber crude, and India rubber scrap or refuse, fit only for remanufocturo. 

1 Does not include forest products, but includes rubber now mostly a plantation product. 

3 Excess of agricultural imports. 

) Excess of exports. 

Table 437 .-—Agricultural products: Value oj trade between continental United 
States and noncontiguous Territories, to JOlSO-iil 



Bureau of Agricultural Economics. Compiled from Monthly Summary of Foreign Commerce of the 
United States, June issues, 1923-1931, 

* Frehminary. 

858 






































































































































FOREIGN TRADE IN AGRICULTURAL PRODUCTS 859 


Table 438. — Agricvltural produdB: Value of principal groups exported from and 
imported into the United Statesj 1928-B9 to 1980-31 


Article 

Year beginning July— 

Domestic exports 

General imports 

1928-29 

1929-30 

1930-311 

1928-29 

1929-30 

1930-311 

ANIMALS AND ANIMAL PRODUCTS 

Animals, live. 

Dairy products. 

Eggs and egg products. 

Hidos and skins, raw (except fur). 

Meat and meat products. 

Silk, Unma'nnfflranrAd _ 

1,000 

dollars 

0,058 

17,068 

5,146 

1 9,112 

j 187,873 

1,000 

dollars 

6,307 

16,675 

4,470 

5,896 

181,686 

1,000 
dollars 
2,955 
12,248 
3,472 
4,208 
117,104 

1,000 

dollars 

29,634 

37,764 

8,130 

131,780 

30,654 

398,648 

86,621 

40,862 

1,000 

dollars 

21,148 

31,907 

8,851 

129,890 

23,764 

360,682 

69,414 

40,686 

1,000 

dollars 

6,312 

16,942 

2,890 

60,734 

6,893 

227,323 

24,338 

27,647 

Wool and mohair, unmanu&clured. 

Animal products, miscellaneous. 

Total animals and animal products-.. 

VEQRTABLB PRODUCTS 

Chocolate and cocoa. 

PofEftft _ _ _ _ __ 

107 

13,058 

103 

11,184 

55 

7,467 

239,821 

226,120 

147,599 

768,993 

676,332 

372,129 

600 

2,627 

861,099 

7,120 

016 

2,746 

667,243 

3,969 

449 

2,790 

422,104 

2,453 

46,771 

308,268 

56,487 

40,755 

266,641 

42,078 

28,029 

192,820 

5,328 

Cotton lint, unmanufactured. 

TjintflTS _ _ _ 

Total cotton, unmanufactured. 

Eniltfl _ ^ _ __ _ _ 




868,219 

671,202 

424,657 

66,437 

42,078 

6,328 

140,349 

335,425 

1,528 

40,707 

110,431 

248,268 

1,898 

32,876 

120,685 
146,680 
1,169 
15,605 

56,392 

37,028 

81,208 

188,883 

235,075 

9,343 

18,811 

227,826 

26,068 

55,803 

30,880 

82,386 

60,889 
24,280 
24,765 
167,286 
195,080 
7,810 
18,435 
170,666 
21,321 
47,660 
49,823 
77,383 

47,809 
26,265 
17,738 
191,086 
96,113 
5,316 
11,163 
126,627 
21,901 
37,601 
28,298 
45,346 

Grains and grain products. 

_ 

Oilseeds and oilseed products. 

Kubbor and similar gums. 

Seeds, except oilseeds. 

Spices.... ..—- 

2,854 

296 

9,951 

3,756 

344 

6,489 

3,198 
178 
4,060 1 

Sugar, molasses, and sirups. 

Tea. 

Tobacco, unmanufactured. 

Vegetables and preparations. 

Vegetable products, miscellaneous. 

Total vegetable products. 

Total animal and vegetable products. 

FOREST PRODUCTS 

Dyeing and tanning materials. 

Gums, rosins, and balsams. 

Wood. 

Forest products, miscoHanooua. 

Total forest products. 

Total agrlcultuml products.... 

148,077 

23,333 

24,623 

148,462 

23,638 

20,673 

142,283 

16,403 

13,678 

1,607,695 

1,270,787 

890,441 

1,419,676 

1,214,176 

790,930 

1,847,216 

1,496,907 

1,038,040 

2,178,668 

1,890,608 

1,1^,050 

2,414 

28,701 

138,636 

8,342 

2,268 

28,611 

122,648 

8,326 

1,621 

17,635 

72,777 

6,671 

8,019 
35,960 
86,210 
92,051 

8,066 

29,134 

79,019 

93,170 

6,624 

15,606 

61,728 

09,832 

178,092 

101,743 

97,704 

222,249 

200,418 

142,680 

2,025,308 

1,667,060 

1,186,744 

2,400,817 

2,009,926 

1,305,648 


Burcuw! 0 / Agricultiirftl Econoiwles. Ooinpllod ftrom Monthly Bummary of Foreign Commerce of the 
Unite<l BtatoH, Jiuio Uusuos, 1020 nnd t03L, In the Rtatietios of foreign commerce of the United Rtatos, the 
Philippine Islands are treated ns a torelgn country. The statistics of foreign commerce include the trade 
of the customs distrids of Alaska, Hawaii, and Porto Eico with foreign countries; but do not include the 
trade of these Territories with the United States. 

I Preliminary. 
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YEARBOOK OP AGEICXJLTURE, 1932 

TABiiii439. —Index numbers of United SteUes agricuMural exports, 1909-10 to 

19SO-S1 


[Base 1910-1914-100] 


Year beginning July— 

All com¬ 
modities 

All com¬ 
modities 
except 
cotton 

Cotton 

Obor 

Crains 

and 

products 

Cattle 
and moat 
products 

Dairy 

products 

Fniita 

Tobacco 

1909-10. 

78 

86 

73 

82 

91 

f)H 

76 

91 

ioio-ii. 

92 

92 

OJ 

«6 

lot 

03 

«l) 

00 

I9ii-12 .. 

114 

100 

125 

78 

115 

126 

101 

97 

1912-13. 

110 

119 

103 

143 

97 

120 

136 

107 

1913-14. 

108 

103 

lOS 

112 

02 

103 

i i>R 

U4 

1914-16. 

138 

189 

09 

801 

126 

302 

119 

89 

- 

118 

184 

70 

237 

1 161 

479 

100 

113 

10IM7 -- - 

118 

182 

70 

217 

161 

710 

101 

105 


101 

165 

53 

179 

197 

976 

63 

74 

101^10 

145 

255 

63 

272 

287 

1,287 

111 

160 

19^9-20 _ 

134 

207 

80 

218 

185 

1,276 

122 

165 

_ _ 

127 

212 

64 

329 

154 

624 

108 

129 

1991-92 _ 

137 

218 

76 

317 

163 

671 

105 

118 

1999^-5*3 _ 

112 

182 

59 

246 

ICO 

406 

121 

116 

1993-94 

104 

153 

67 

143 

179 

451 

214 1 

162 

1994-9Jt _ 

126 

167 

96 

226 

140 

306 

184 

110 

1925-35 _ 

106 

123 

93 

117 

114 

327 

211 

137 

1935-27 - _ 

136 

143 

131 

188 

08 

288 

301 

132 

1997-9R _ 

112 

138 

02 

188 

08 

263 

268 

126 

1023-20 _ 

117 

141 

90 

174 

102 

243 

372 

144 

1920-20 _ 

97 

117 

82 

130 

101 

221 

216 

163 

1930-31. 

90 

101 

81 

104 

74 

100 

337 

160 










Bureau of Agricultural Economics. Computations aro based on the gross exports of 44 of the most im¬ 
portant farm products. The index numbers were calculated as follows: Quantities of various commodities 
exported each year were multiplied by the average yearly export prices of those commodities from July, 
1909, to June, 1914. The sum of the values determined in this way was then divided by the average yearly 
value of exports from 1909-10 to 1913-14 to obtain the index. 


Table 440 .—Exports and imports of selected forest producis, lOOO’^lO to 1930—$1 


Year b^inning 
July- 

Domestio exports 

Imports 

Lumber 

Bosin 

Spirits 
of tur¬ 
pen¬ 
tine 

Tim¬ 

ber, 

hewn 

and 

sawed 

Cam¬ 

phor, 

crude 

Lumber 

Shdlao 

Wood 

pulp 

Boards, 

deals, 

and 

planks 

Staves 

Boards, 

deals, 

planks 

and 

other 

sawed 

Shin¬ 

gles 

1909- 10. 

1910- 11 . 

1911- 12 . 

1912- 13 . 

1913- 14„—. 

1914- 16. 

191fr-16. 

1916- 17. 

1917- 18. 

1918- 19. 

1919- 20 _ 

1920- 21 . 

1921- 22 . 

1922- 23 . 

1923- 24 . 

1924r-26 _ 

1926-26 . 

1926- 27 . 

1927- 28 . 

1928- 29 . 

1929- 30 . 

1930- 31 1 . 

1,000 
Si feet 
1,684 
2,032 
2,307 
i^650 
2,405 
1,129 
1,177 
1,042 
1,068 
1,073 
1,518 
1,269 
1,543 
1,549 
1,867 
1,929 
1,985 
2,013 
2,318 
2,387 
2,100 
1,468 

3T»Ott- 

sands 

49,784 

65,726 

64,163 

89,006 

77.161 
39,297 
57,638 
61,469 

63.207 
62,763 
80,791 
66,710 

36.162 

57.466 
60,868 
79,922 
75,534 
74,826 

78.466 
8^409 
78,624 

47.207 

1,000 

barrels 

2,144 

2,100 

2,474 

2,806 

2,418 

1,372 

1,571 

1,639 

1,071 

882 

1,322 

877 

786 

1,040 

1,205 

1,412 

1,073 

1,229 

1,300 

1,309 

1,366 

1,104 

1,000 
gallons 
15,588 
14,818 
19,699 
21,094 
18,901 
9,464 
9,310 
8,842 
5,095 
8,065 
7,461 
9,742 
10,786 
9,012 
11,194 
12,808 
10,264 
13,820 
14, 832 
14,176 
16,722 
13,292 


1,000 

pounds 

3,007 

3,726 

2,156 

3,709 

3,477 

3,720 

4,574 

6,885 

3,638 

2,623 

4,026 

!^093 

1,592 

3,498 

1,955 

1,964 

^616 

2,176 

2,704 

5,064 

1,777 

1,246 


1,000 

M 

m 

643 

515 

560 

805 

1,487 

1,769 

1,024 

1,878 

1,757 

2,152 

1,831 

2,190 

2,605 

2,417 

2,551 

^482 

2,275 

2,034 

2,052 

1,387 

1,058 

1,000 

pounds 

20,402 

15,495 

18,746 

21.912 
16,720 
24,153 
25,818 
32,540 

22.913 
14,269 
84,151 
23,872 
30,768 
32,773 1 
28,512 
21,436 
26,188 
28,707 
23,012 
31,548 
20,444 
14,145 

1,000 
long tons 
378 
492 
478 
502 
508 
588 
607 
690 
504 
475 
727 
624 
902 
1,203 
1,188 
1,529 
1,460 
1,509 
1,521 
1,643 
1.722 
1,466 


Ewnomics. CompUed from Foreign Commerce and NavigaUon of the United 
States, 1909-1918, and Monthly Summary of Foreign Commerce of the United States, June issues, 1920-1931. 

f Preliminary. 
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TablBi 4Al,^ExportB of selected domestic agricultural products^ averages 1899-1900 
to 1908-9y annucd 1909-10 to 1930-81 



Footnotes at end of table. 


100446^—32-66 
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TabiiB 441 .—Exports of sdected domestic agricultural products, averages 189(1-1900 
to 1908-09, annual 1909-10 to 19S0S1 —Continued 


Rico, 

S'Tj “ Kyo, Whe»t, W, 

YearlMgliming tag ‘“f™' floii, tocM- toolnd- un- 

jSS- flour tog, raotti; lug tag manu- 

and. ZS .vai flour flour tivc- 


moal meal k“fcen 


imd 



Bureau of Agricultural Economics. Compiled firom Foreign Gommeroe and Kavigatlon of tho United 
States, 1900-1918, and Monthly Summary of Foreign Commerce of the United States, June issues 1921-1981. 

Cony^on factors used: Com meal, 1 barrel«4 bushels com; oatmeal, 18 pouiids«l bushel oats; rye 
flour, 1 barrel*flbudielsrye; malt, 1.1 bushels* 1 bushel barley; wheal flour, 1 barrel* 1000-1908, 4.76 
bushels grain; 1909-1917,4.7 bushels; 1918 and 1919, 4.5 bushels; 1920, 4.0 bushels; 1021-1031, 4.7 bushels. 
Apples, 8 boxes* 1 barreL 


ilnclndes canned, fresh, salted, or pickled pork, lard, neutral lard, lard oiL bacon, and hama- 
s Rei^rted In value only. 

«Prwimlnary. 

* Indudes canned, cozed, and fresh beef, oleo oil, oleo stock, oleomanarine, tallow, and stearin from 
snimalfats. 

A Bales of 500 pounds gross; lint cotton and lintors not ^porately reported prior to 1915. 

4 Includes maple sugar, 1919-1031. 

J Includes barley flour 191^1022. Barley flour not separately reported prior to 1919 nor since 1922, 
^Includes^‘Sterns, trimmings, and scrap tobacco.” 

“Included with ** Starch” priesr to 1918. 

M Given in value only prior to 1923. 
n Jan. 1 to June 30. 
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Tabu 442 .—Imports of selected agricuUvral produces, averages 1899-1900 to 
1908-09, annual 1909-10 to 19S0S1 


yeartegmnlag 


























































































































































864 YEARBOOK OF AGRICULTURE, 1932 

Table 442.—Jwijorfe of selected agricultural products^ averages 1899—1900 to 
1908-9f annual 1909-10 to 19S0-S1 —Continued 



uooo 

gallons 

1913- 14. h) 

1914- 16. (*) 

1916- lfl. (*) 

1913-17. («) 

1917- 18. (a) 

1918- 19. 2,692 

1919- 20. ^989 

1929-21. 4,391 

1921- 22. 4,636 

1922- 23. 6 148 

1923- 24. 6,623 

1924- 26. 6,418 

1926-26. 7,479 

1926- 27. 6,106 

1927- 28. 6,425 

1W8-29. 6,016 

1929- 30. 3,314 

1930- 31*. 1,190 


Btnean of Agricoltuial Economics. Compiled from Commerce and Navigation of the United States 
1900-1918, and Monthly Summary of Foreign Commerce, June issue, 1919-1931. 

»Includes '‘Silk, raw or as reeled from cocoon,” "Silk waste,” and "Silk cocoons.” 
a Not separately classified. 

* Frellnunary. 

* Reported In value only. 

A 2-year average. 

03-year average. 

T Beginning Jan. 1,1924. 

* Conversion frictors used: Almonds, 30 per cent unshelled eguals shelled. Peanuts, 3 pounds iiTighAiiAd 
equals 2 pounds shelled. 'Walnuts, 42 per cent unshelled equals shelled. 

•Includes broken, or shredded, desiccated or prepared and copra, 
loinclud^ with "All other nuts.” 

Beginning Sept. 22, 1922. 

»Ju& l-Ueo, 31, im 
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Table 443 .—Destination of principal agricultural products exported from the 
United States, 1927-28 to 19S0-S1 


Artide and country to which 
exported 

Year beginning July 

Quantity 

Per cent of total 

1027-28 

1928-29 

1929-30 

1930-311] 

[927-28 ] 

1928-29] 

.929-301 

,930-311 

ANIMALS AND ANIMAL PRODUCTS 

Butter: 

Mexico. 

Cuba. 

Haiti, Republic of. 

Other West Indies * . 

Peru. 

Other South America. 

Panama. 

Philippine Islands. 

Other countries. 

1,000 

potinds 

724 

479 

479 

891 

358 

300 

311 

190 

043 

1,000 

pounds 

672 

370 

479 

394 

461 

485 

227 

152 

548 

1,000 

pounds 

617 

90 

458 

380 

371 

492 

342 

210 

616 

1,000 

pounds 

426 

6 

394 

261 

67 

851 

157 

154 

500 

Per 

cent 

18.3 

12.1 

12.1 

9.9 

9.0 

9.8 

7.8 

4.8 
16.2 

Per 

cent 

18.0 

9.8 

12.7 
ia4 
1L9 

12.8 
6.0 
4.0 

14.4 

Per 
cent j 
17.2 
2.7 

12 8 
10.6 
10.4 
13.7 
9.6 
6.9 
17.2 

Per cent 
18.4 
.3 
17.0 
11.3 
2.9 
15.2 
0.8 
6.6 
2L5 

Total. 

3,965 

3,778 

3,582 

2,316 

100.0 

100.0 

100.0 

mo 

Cheese: 

Mexico.... 

Panama_ 

Other Central America. 

Cuba. 

Other West Indies *. 

Canada. 

China.. 

Other countries. 

Total. 

581 

432 

293 

359 

331 

259 

145 

473 

423 

460 

294 

405 

360 

170 

89 

371 

506 

485 

289 

170 

252 

176 

45 

416 

293 

442 

233 

72 

207 

179 

29 

278 

20.2 

15.0 

10.2 

12.5 

11.5 
9.0 
6.0 

10.6 

10.4 
17.9 

11.4 
16.7 
14.0 
6.6 
3.5 

14.5 

21.6 

20.7 
12.4 

7.3 

10.8 
7.5 
1.9 

17.8 

16.9 
25.5 
13.4 

4.2 

11.9 
10.3 

1.7 

16.1 

2,873 

2,672 

2^339 

1,733 

100.0 

100.0 

100.0 

100.0 

Milk: 

Condensed— 

Totivl Europe. 

Cuba. 

Philippine Islands. 

Japan. 

Hong Kong. 

China. 

Mexico.. 

Other countries. 

Total. 

151 

11,462 

7,575 

5,385 

3,764 

2,513 

985 

5,140 

70 

13,103 

7,339 

6,473 

3,739 

2,840 

883 

6,118 

21 
13,196 
7,347 
4,701 
3,905 
2,173 
i 1,055 
5,373 

14 

8,651 

7,666 

4,167 

2,872 

1,319 

605 

3,240 

.4 

31.0 

20.5 

14.6 
10.2 

6.8 

1 2.7 

13.8 

.2 

33.1 

1&5 

13.8 

9.6 

7.2 

2.2 
15.5 

.1 

34.9 

19.5 

12.4 

10.3 

5.8 

2.8 
14.2 

.1 

15.9 

33.0 

18.2 

10.3 

6.8 

2.6 

14.1 

36,975 

39,565 

37,771 

1 22,934 

100.0 

100.0 

loao 

100.0 

Evaporated- 

United Kingdom. 

Belgium. 

Germany. 

Other Europe. 

23,805 

389 

16 

191 

21,769 
285 1 
71 
172 

11,877 

25 

11 

421 

15,978 

11 

69 

287 

33.1 

.5 

0 

.3 

29.9 

1 

.1 

.1 

18.6 

0 

0 

.7 

28.5 

0 

.1 

.0 

Total Europe. 

Philippine Islands. 

Panama. 

Peru. 

China. 

British Malaya. 

Cuba. 

Japan... 

Mexico. 

Other countries. 

24,401 
16,663 
3,589 
3,569 

2,817 
2,647 
2,466 
2,167 
11,724 

22,267 

16,372 

4,606 

4,027 

3,447 

2,761 

2,272 

2,544 

2,185 

12,413 

12,334 

17,163 

4,805 

3,602 

2,050 

3,359 

2,935 

2,786 

2,274 

12,498 

16,345 

18,684 

2,898 

1,583 

816 

1,026 

486 

2,867 

1,296 

10,051 

33.9 

21.6 

5.0 

5.0 

4.2 

8.0 

3.7 

3.4 

8.0 

16.3 

30.5 

22.6 
6.3 

6.5 

4.7 

3.8 
3.1 

3.6 
3.0 

17.1 

19.3 

20.9 

7.6 

6.6 

3.2 

5.3 

4.6 

4.4 

3.6 

19.6 

20.2 

33.8 
6.2 
2.8 
1.5 
1.8 

.0 

6.1 

2.3 

17.9 

Total. 

. 71,968 

72,894 

03,801 

56,052 

100.0 

100.0 

100.0 

100.0 

50.0 

2.2 

1.5 

3.0 

1.4 
.1 

9.4 

Bacon, Including Cumberland sides; 

United Kingdom. 

Germany. 

Italy. 

Pinland..- 

Norway. 

Netherlands. 

Other Europe. 

. 50,127 

9,838 
8,113 
0,076 
3,244 
632 
21,525 

63,364 

5,982 

15,100 

4,633 

^742 

1,198 

20,210 

57,443 

8,468 

8,289 

3,734 

2,642 

2,959 

22,854 

26,203 

1,151 

764 

1,549 

712 

61 

4,972 

39.5 

7.7 
6.4 

4.8 
2.6 

.5 

16.9 

4L3 

4.6 

11.7 

3.6 
2 l1 

.9 

15.7 

43.2 
6.4 
6.2 
2.8 
2.0 
2.2 

17.2 

Total Europe. 

Cuba. 

Canada.—. 

Other countries.. 

99,554 
. 19,107 

. 6,173 

. 3,133 

103,235 

16,698 

5,769 

3,546 

106,389 

17,253 

6,617 

3,708 

35,412 

12,398 

2^835 

2,267 

78.4 

15.0 

4.1 

2.6 

79.9 

12.9 

4.6 

2.7 

sao 

13.0 

4.2 

2.8 

67.6 

23.7 
4.6 
4.2 

Total. 

. 126,967 

129,248 

132,967 

52,412 

loao 

100.0 

100.0 

100.0 


^ rreliminary. ^ Excludes Bermuda. 
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Table 443. —Destinaiion of principal agrieiiMural products exported from the 
United StcUes, 19B7-S8 to 19S0-S1—Continued 


Year lieginnlnK July 


Article and country to which 
exported 


ANIMALS AND ANIMAL PBODUCTS— 

continuod 

Hams and shoulders, Indudlng 
Wiltshire sides: 

United Kingdom... 

Belgium. . 

Other Europe. 

Total Europe. 

Cuba. 

Canada. . 

Other countries.. 

Total.. 

Port: 

Canned--^ 

United Kingdom.. 

Other Europe.. 

Total Europe.. 

Other countries.. 

Total.. 

Presh— 

United Kingdom. . 

Other Europe.. 

Total Europe.. 

Cuba. 

Canada. 

Other countries. 

Total. 

Pickled- 

United Kingdom. 

Norway. 

Germany. 

Other Europe. 

Total Europe. 

Cuba. 

Canada. 

Newfoundland and Labrador... 
British West Indies and Ber¬ 
mudas..._....._ 

Haiti, liopubllo of„. 

Other countries. 

Total. 

Lord: 

United Kingdom. 

Germany___ 

Netherlands. 

Italy. 

Belgium. 

Other Euroi)e. 

Total Europe. 

Cuba. 

Other countries. 

Total. 
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Table AAZ.'^DesHnation of principal agricultural products exported from the 
United Statesj 1927-28 to 1980-31 —Continued 



ANIMAL AND ANIMAL PRODUCTS— 
continued 

Um 1,000 

Lard, neutral: pounds pminds 

Netherlands. 6,784 4,710 

Germany. 6,623 4,023 

United Kingdom. 6,006 8,919 

Norway. 1,228 896 

Denmark. 1,176 894 

Sweden. 696 649 

Other Europe. 1,206 1,463 

Tot^ Europe. 21,809 16,563 

Other countries. 1,990 1,762 

Total. 23,799 18,315 

Oleo oil: 

Germany. 18,267 16,836 

Netherlands. 17,60H 16,744 

United Kingdom. 16,092 16,328 

Norway. 3,696 2,763 

Greece. 464 602 

Other Europe. 6,694 6,209 

Total Europe. 61,611 69,481 

Other countries. 3,240 8,706 


pounds pounds pounds 


Per 

Per 

Per 


CMlf 

cent 

cent 

Percent 

28.5 

25.7 

37.3 

S0.3 

23.6 

22.0 

17.9 

ia2 

21.4 

2L4 

13.8 

142 

5.2 

4.9 

45 

49 

4.9 

49 

a2 

13.6 

2.9 

a6 

47 

7.1 

6.1 

ao 

7.2 

9.5 

91.6 

90.4 

9a6 

92.7 

8.4 

9.6 

a4 

7.3 

100.0 

100.0 

100.0 

loao 

28.2 

26.6 

23.9 

25.4 

27.2 

26.5 

3a3 

289 

24.8 

26.8 

19.2 

240 

6.5 

44 

42 

3.7 

.7 

1.0 

L2 

219 

ae 

9.8 

ia2 

10.9 

96.0 

941 

95.0 

96.8 

6.0 

6.9 

6.0 

42 

loao 

100.0 

loao 

100.0 


VEGETABLE PRODUCTS 


Gotten, excluding linters: 


United Kingdo 

Franco.. 

Italy.. 

Other Europe. 


Japan. 

Other countrics- 


Lintersi 

Germany. 

Franco. 

United Kingdom,, 

Belgium. 

Other Europe_ 


Total Europe. 

Canada. 

Other countries,-- 


2,090 

1,891 

1,770 

1,752 

26.6 

22.2 

249 

249 

1,443 

1,918 

1,306 

1,108 

las 

22.6 

ia4 

16.7 

904 

841 

860 

986 

11.6 

9.9 

12.1 

140 

708 

766 

706 

495 

9.0 

9.0 

9.9 

7.0 

1,283 

1,183 

926 

772 

16.2 

13.8 

13.2 

10.9 

6,428 

6,698 

6,667 

6,113 

81.6 

77.4 

Tas 

72.6 

i; 007 

1,373 

1,071 

1,233 

12.8 

16.1 

16.1 

17.5 

'465 

649 

468 

702 

5.7 

6.6 

6.4 

10.0 

7,890 

8,520 

7,096 

7,048 

loao 

100.0 

100.0 

mo 

132 

120 

70 

66 

57.1 

54.8 

49.0 

42.4 

36 

32 

20 

27 

15.6 

146 

18.2 

20.6 

22 

16 

7 

11 

9.5 

7.3 

49 

8.3 

7 

12 

8 

5 

ao 

6.5 

ao 

3.8 

16 

18 

14 

14 

a6 

a2 

9.7 

10.6 

212 

198 

126 

113 

91.8 

90.4 

87.4 

85.6 

18 

19 

17 

16 

7.8 

a7 

11.9 

12.1 

1 

2 

1 

3 

.4 

.9 

.7 

2.3 

231 

219 

143 

132 

100.0 

loao 

100.0 

100.0 


Fruits: 

Dried- 

Apples— 

Gorman 


Sweden,,- 
Denmark. 


Total Europe. 20,736 

Other countries. 969 


Total. 21,704 


pounds 

10,877 

3,316 

2,624 

1,384 

1,018 

1,617 

pounds 

22,086 

12,451 

2,986 

1,074 

2,618 

6,995 

A fWV 

pounds 

11,426 

4,323 

8,016 

894 

1,622 

1,880 

pounds 
18,470 
a763 
1,846 
1,161 
1,765 
6,698 

6ai 

16.3 

11.6 

6.4 
4 7 

7.4 

441 

249 

6.0 

as 

5.2 

141 

4ai 

ia2 

ia7 

as 

a4 

7.8 

4a5 

23.0 

48 

ao 

46 
14 7 

20,736 

969 

48,808 

1,216 

23,069 

710 

37,693 

628 

96.6 

46 

97.6 

2.4 

97.0 

ao 

oae 

1.4 

21,704 

60,024 

23,769 

38,121 

100.0 

100.0 

100.0 

mo 


» Bales of 600 pounds* 
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Table 4AZ,—-‘De8tinaHon of principal agricultural products exported from the 
United Statesy 19B7-S8 to 19S(hSl —Continued 


Year beginning July 


Article and country to whiob 
exported 


Quantity 


Per cent of total 


1027-28 1928-20 l029-;^0 1030-31 1027-28 102H-20 1020-30 lOSCKll 


VBQBTABLis PEODXiCTS—Continued 


Fruits—Continued. 

Dried—Continued. 

Apricots— 

Germany.. 

Netherlands. 

United Kingdom.. 

Belgium. 

Norway. 

Sweden. 

Other Europe. 


Total Europe. 

Canada. 

Other countries. 


Prunes: 

Germany......... 

United Kjbgdom. 

France.. 

Netherlands. 

Sweden.. 

Other Europe. 


Total Europe. 

Canada. 

Other countries. 


Baisins: 

United Kingdom. 

Germany. 

Netherlands. 

Denmark__ 

Other Europe—. 


Total Europe. 

Oaiwia. 

China.. 

Japan. 

Other countries. 


Fresh- 

Apples— 

United 


United Kingdom. 

Germany. 

Netherlands. 

Belgium..... 

Other Europe.... 

Total Europe- 
Other oountiles... 


apples— 

united Kingdom.. 

Germany.._... 

Netherlands—”_ 

Other Europe. 


Total Europe. 

Canada. 

Other countries. 


pounds pounds 
6,091 8,605 


Ptr 

cent Per cent 
31.0 36.8 



142,089 296,254 
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Tablb iiS.—Deetinaiwn of principal agricultural products exported from the 
United States, 191S7-S8 to 19S0S1 —Continued 



JL COJ. UOSU.tlJXJ,l6 UAjr 

Article aad country to which 
exported 

Quantity 

Per cent of total 


1927-28 

1928-29 

1929-30 

1930-31 

927-281 

928-291 

929-30- 

1930-31 

VEGETABLE PEODUCTS—COntinUOd 

Frails—Continued. 

Fresh—Continued. 

Oranges— 

United Kingdom,. 

Canada. 

Other countries. 

1,000 

boxes 

402 

2.346 

240 

1,000 

boxes 

709 

3,151 

363 

1,000 

boxes 

796 

2,568 

310 

1,000 

boxes 

669 

2,873 

442 

Per 

ceni 

13.5 

78.6 
8.0 

Per 

cent 

16.8 

746 

8.6 

Per 

ceni 

21.7 

69.9 

8.4 


Total. 

2.988 

4,223 

8,674 

3,984 

100.0 

100.0 

100.0 

100.0 

Grapefruit- 

United Kingdom. 

Canada. 

Germany. 

France. 

Other countries. 

833 

349 

6 

4 

27 

561 

335 

8 

4 

32 

496 

308 

10 

5 

35 

741 

408 

23 

7 

43 

46.3 

48.6 

.8 

.6 

3.8 

59,7 

35.6 

.9 

.4 

3.4 

5ai 

36.1 

12 

.6 

40 

60.6 

83.4 

1.9 

.6 

3.6 

Total. 

719 

940 

854 

1,222 

100.0 

100.0 

100.0 

100.0 

* 

Canned- 

United Kingdom. 

Other Europe. 

Total Europe. 

Canada. 

Other countries. 

1,000 

pounds 

177,256 

38,539 

1,000 

pounds 

286,754 

47,646 

1,000 

pounds 

mi5i 

40,171 

1,000 

pounds 

215,675 

26,667 

69.3 

15.0 

71.8 

144 

71. C 
14 2 

79.6 

9.9 

215,795 

17,993 

22,088 

284,400 

22,769 

22,654 

243,322 

20,438 

19,967 

242,242 

13,693 

16,101 

84.3 

7.0 

8.7 

86.2 

6.9 

6.9 

86.8 

7.2 

7.0 

89.4 

6.1 

6.5 

Total. 

255,876 

829,823 

283,717 

271,096 

100.0 

100.0 

100.0 

100.0 

Grains and grain products: 

Barley (grain)— 

Germany. 

United Kingdom. 

Netherlands. 

Belgium........ 

Other Europe. 

Total Europe. 

Canada. 

Other countries. 

Total. 

1,000 
bushels 
11,599 
10,151 
2,581 
642 
634 

1,000 

bu^els 

13,085 

13,161 

3,909 

1,782 

749 

1,000 

buMs 

1,521 

9,370 

479 

661 

766 

1,000 

bushels 

0 

8,670 

8 

863 

637 

3L7 

27.8 

7.1 

1.8 

1.6 

23.0 

23.1 

6.9 

3.1 

1.2 

7.1 
43.5 

2.2 
3.0 
8.6 

0 

83.4 
• 1 
8,8 
6.2 

26.607 

10,453 

520 

32,686 

23,886 

424 

12,777 

8,144 

623 

10,078 

9 

303 

70.0 

28.6 

L4 

57.3 

41.9 

.8 

69.3 

37.8 

2.9 

97.0 

.1 

2.9 

36,580 

50,996 

21,644 

10,390 

100.0 

100.0 

100.0 

100.0 

Corn (grain)— 

Netherlands. 

Germany. 

United Kingdom. 

Denmark. 

Canada.. 

Cuba. 

Mexico. 

Other countries. 

4,311 

2,520 

1,885 

845 

6,454 

1,021 

323 

1,016 

7,977 

4,241 

8,287 

896 

11,082 

766 

572 

6,974 

120 

0 

20 

0 

7,390 

226 

1,297 

296 

60 

09 

8 

1 

1,414 

18 

823 

146 

23.5 
13 7 
10.8 

4.6 
35.1 

6.6 
1,8 
5.4 

19.6 
10 4 
20.2 
2.2 
27.2 
L9 
1.4 
17.1 

1.3 
0 

.2 

0 

79.0 

2.4 
13,9 

3.2 

20 

2.7 

.3 

0 

55.9 

.7 

82.6 

5.9 

Total. 

. 18,374 

40,744 

9,364 

2,629 

100.0 

mo 

100.0 

100.0 

Oats— 

United Kingdom. 

Belgium. -. 

Germany. 

France___ 

Other Europe. 

Total Europe.. 

Canada.. 

Cuba.. 

Mexico. 

Other countries.. 

045 

123 

116 

44 

316 

1,177 

267 

0 

141 

1,620 

13 

0 

0 

0 

2 

0 

0 

0 

0 

0 

10.7 

2.0 

1.9 

.7 

5.3 

las 

2.4 

0 . 

1.3 

16.0 

.3 

0 . 

0 

0 

0 


1,243 

3,426 

1,028 

98 

239 

8,196 

6,501 

861 

51 

240 

15 

3,913 

490 

44 

173 

0 

680 

61 

36 

131 

20.6 

56.8 

17.0 

1.6 

4.0 

29.5 

59.9 

7.9 

.5 

2.2 

.3 

84.4 

10.6 

.9 

3.8 


Total.. 

. 0,034 

10,848 

4,035 

907 

100.0 

100.0 

100.0 
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TabIiX 443.—Uestiwoiioit of prind'pal agricuUurdl woduols exj>oHed from the 
United States, to iSSO-Si—Continued 

Year T^eglnning July 

Article and country to which Quantity Tor coni of totiil 

exported ^ _ 

11)27-28 1028-20 1929-30 1930-31 1027-28 1028-20 1020-3o| 1030 31 
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Table 443 .—Destination of principal agricultural products exported from the 
United States, 19S7-B8 to 19S0-31 —Continued 


Article and country to which 
exported 

Year beginning July 

Quantity 

Per cent of total 

1927-28 

1928-29 

1929-30 

1930-31 

927-281 

928-291 

929-30 

1930-31 

VEGETABLE PEODUCT8—Continued 

Grains and grain products—Contd. 
Wheat, flour— 

Netherlands. 

United Kingdom. 

Germany. 

Greece. 

Other Europe. 

1,000 

pounds 

1,530 

1,224 

684 

113 

1,002 

1,000 

pounds 

1,084 

886 

312 

49 

1,377 

1,000 

pounds 

1,031 

1,560 

452 

30 

1,667 

1,000 

pounds 

1,330 

1,378 

243 

12 

1,670 

Per 

cent 

11.9 

9.5 

4.2 
.9 

13.2 

Per 

cent 

8.4 
6.9 

2.4 
.4 

10.7 

Per 

cent 

7.9 
12.0 

3.5 

.2 

12.9 

Percent 

11.3 
11.7 

2.1 

.1 

13.4 

Total Europe. 

Cuba. 

Hong Kong. 

Brazil. 

China. 

Philippine Islands. 

Central America. 

Other West Indies J. 

Kwantung.;. 

Other countries. 

5,093 

1,216 

929 

873 

790 

727 

097 

076 

136 

1,084 

3,708 

1,204 

868 

831 

1,242 

802 

762 

809 

428 

2,244 

4,740 

1,199 

762 

780 

553 

730 

684 

663 

891 

2,002 

i533 

968 

843 

671 

1,000 

640 

658 

589 

382 

1,473 

39.7 

9.5 

7.2 
6.8 

6.2 

5.7 
5.4 

6.8 
1.1 
13.1 

28.8 

9.3 

6.7 

6.4 

9.6 
6.2 

5.8 

6.3 

3.3 

17.6 

36.5 

9.2 
5.8 
6.0 

4.3 
5.6 

5.8 
6.1 

6.9 

16.3 

88.6 

&2 

7.2 
6.7 

8.5 
5.4 

5.6 
5.0 

3.2 
12.6 

Toted. 

12,821 

12,888 

12,994 

11,767 

100,0 

100.0 

100.0 

100.0 

Hop&— 

United Kingdom. 

Belgium. 

Other Europe. 

1,000 

pounds 

6,121 

255 

1,342 

1,000 

pounds 

4,175 

129 

1,033 

1,000 

pounds 

3,255 

93 

653 

1,000 

pounds 

2,746 

77 

006 

61.8 

2.2 

11.3 

47.2 

1.5 

11.7 

47.9 

1.4 

9.6 

49.1 
1.4 

16.2 

Total Europe. 

Canada. 

Other countries. 

7,718 

3,168 

926 

6,337 

2,838 

661 

4,001 

2,522 

270 

3,728 

1,685 

180 

65.3 

26.8 

7.9 

Ga4 

32.1 

7.6 

58.9 

37.1 

4.0 

66.7 

30.1 

3.2 

Toted. 

11,812 

8,836 

6,793 

5,593 

100.0 

100.0 

100.0 

100.0 

Oilcake and oil-cake meal— 
Cottonseed cake— 

Denmark. 

Germany. 

Other Europe. 

Total Europe-. 

Other countries. 

460,624 

68,778 

17,011 

319,506 
49,844 
26,790 

168,488 

39,505 

3,371 

67,820 

0 

21 

85.5 

11.2 

8.3 

80.9 

12.6 

6.5 

79.6 

18.7 
1.6 

95.8 

0 

.1 

626,913 

110 

395,230 

27 

211,364 

202 

67,841 

2,018 

100.0 

0 

100.0 

0 

09.9 

.1 

95.9 

4.1 

Total. 

627,023 

395,257 

211,666 

70,759 

100.0 

IOOlO 

100.0 

loao 

Cottonseed meal— 

United Kingdom. 

Gennany. 

Norway. 

Other Europe. 

45,844 
39,167 
11,055 
30,102 

60,084 
40,312 
10,102 
46,151 

46,955 

19,752 

1,019 

30,422 

3,297 

0 

112 

2,299 

33.3 

28.5 

8.5 

21.0 

33.9 

26.1 

6.7 

26.0 

36.6 
15.4 

.8 

23.6 

200 

0 

.7 

13.9 

Total Europe. 

C’anada.-— 

Other countries. 

, 126,768 
9,086 
1,054 

162,739 

12,956 

1,720 

98,148 

26,347 

4,112 

6,708 

8,543 

2,247 

92.2 

7.0 

.8 

91.7 

7.3 

1.0 

76.3 

20.5 

3.2 

34.6 
61.8 

13.6 

Toted. 

137,49H 

177,415 

128,607 

16,498 

100.0 

100.0 

lOOO 

100.0 

Linseed or flaxseed cake— 

Netherlands.. 

Belgium.. 

United Kingdom. 

Other Europe. 

. 306,321 
. 235,883 
. 38,698 

9,161 

371,385 

204,206 

40,392 

8,104 

323,537 

184,988 

48,746 

42,116 

141,606 

89,849 

42,495 

15,306 

51.8 

40.0 

6.6 

1.6 

59.4 

32.7 

6.5 

1.3 

53.8 
3a 7 
8.1 
7.0 

48.8 

31.0 

14.7 

5.3 

Total Europe.. 

Other countries. 

. 689,053 
121 

624,086 

827 

599,386 

2,433 

289,155 

591 

100.0 

0 

99.9 

.1 

09.6 

.4 

99.8 

.2 

Total. 

. 689,174 

624,913 

601,819 

289,746 

100.0 

100.0 

loao 

100.0 


’Exoludos Bermuda. 
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Table 443 .—Destination of principal agricultural products exported from the 
United States, 19i^7-28 to 1980-31 —Continued 


Year boRinninKJwly 


Article and country to which 
export e<i 


Quantity 


Per coni of total 


1928-29 1929-30 JtWtKll 1927-28 1928-29 lOM) 11)MKU 


VBOETABLE JPRODUCT8—Continued 

Oils, vegetable: 1,000 

Cottonseed— poundi 

Canada. 49,407 

Mexico. 6,318 

Cuba. 2,033 

Argentina. 1,108 

Japan. 831 

Panama. 719 

Other countries. 2,064 

Total. 01,470 


Sugar, refined: 
TJnited lECingdom.. 

Norway. 

Prance. 

Other Europe. 


Total Europe. 

Uruguay—----_—-. 

West Indies and Bermudas- 

British Africa. 

Canada _ 

Mexico.;.I-.: 

Panama.. 

Other conntnes. 


Pit cent 
31.7 
16 0 
37.4 
.4 

4.3 
2.9 

6.3 



Tobacco, leaf. i,000 

Bright flue cured— poimds 

Umted Kingdom. 167,606 

Germany. 13,378 

Other Europe. 21,197 

Total Europe. 192,081 

China*. 08,842 

Australia. 21,488 

Canada. 14,049 

J?pan-—.. 11,665 I 14,664 | 10,396 

British India—.-. 6,031 

Other countries. 16,878 1«,947 19,712 10,666 4.9 4 6 4 6 3 7 

Total. 328,924 413,949 429,042 432,688 100.0 I(X).o’7oaO ’ 100.0 

Bureau of Agricultural Economics. Compiled from Monthly Hunimary of Porelgu (’ornnwrt'o of the 
United States, June issues, 1928-1931, and official records of the Bureau of Foreign and UomoHtlc < ’oinnmroe? 

* Includes Hong Kong and Kwantung. 
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Tablk 444. — Principal agricvUnral prodncfs imported into the United States, by 
countries, 1027-28 to 1030-31 


Year boglnnlnR July 


Arlu'lo «n<l {•onntiy from 
wlucli imimrtod 


AWMALM AND ANIMM. I'llODUilM 

Cultltt; 

(’una<iu. 

M(*\ie()- - - . - - 

Othwr oouutncs. 


Qu m(i<y 


I*or cent of total 


Butter: 

United Kingdom,.. 

■Demnurk. 

Other Kurope. 


Total Buroiw- 
New Zcalimd 

('anndu . 

Other countnoh 

Totid . 

(’heoso: 

ItaU. 

Hwltr-crland, -- 

Kmneo. 

NothorlivndH. . . 
Other Kuropo. 

Total Kuropo- 
ranada. 

Other countries. ... 


Eggs, In the shell: 
lUmg Kong .... 

Ohma. 

f'rtnndo,. - 
Other countries. 


Eggs and egg yolks (drlisi, 
frozen^ and preserved). 

rhina. 

United Kingdom .. 

Other countries. 


ICgg .diniiueu: 

Uhina 

Other countries 

n’otal 

Klliers, nniiiml: 

Hilk, mw, til sketiis locled from 
cocoon - 
Jtipan .. 
t’hma 

Other countries. , . 

Total. 

Wool, unniaimfacLured ' 

('arpetwool - 
United Kingdom . , . 

France . 

China. 

British India . 

Argentine 
hdoslino iuwl Hyrla 
other oountrioa 


1028-29 

l<)29-30 1 

TJioit- 

mnd^ 

m 

309 

1 

Thou^ 

hands 

192 

220 

1 

506 

410 

1,000 

pounds 

58 

902 

279 

1,000 

pounds 

171 

1,109 

38 

1,239 

1,074 

ni 

149 

1,318 

1,141 

112 

250 

3.290 

2,851 

38,337 

19,731 

0,2d3 

3,525 

0,052 

30,080 

19,380 

0,058 

2,017 

6,500 

73,888 

0,381 

1,337 

71,869 

6,896 

506 

84,000 

78,201 

1,000 

dozen 

230 

28 

13 

14 

1,000 

dozen 

250 

16 

00 

12 

291 

337 


1,000 

pounds 

18,206 

4,408 

253 

21, hiO 

22,0.')7 

3,431 
77 

4,808 

4.50 

3,508 

5,3 IS 

03,415 
12,320 
1,4/>5 

01,213 
12,717 

3, 73;i 

77, iOO 

77,093 

33,801 
4,470 
53,589 
14,3tH) 
to, 820 
:i, m 
34,0.10 

23, 320 
A,m 
30,031 
11,100 
21, 405 
10,4<i0 
30, m 

101,713 

""hi, hi 


100.0 100.0 


81.1 

74.2 

87.4 

0.0 

4.6 

6.3 

4.5 

17.8 

6.0 

4.8 

3.5 

1.3 

100.0 

100.0 

100.0 

81.1 

70.3 

08.3 

13,4 

10.0 

.0 

2.5 

1.1 


""l(K). 0 

100.0 

~loo7o 

97.8 

91.6 

09.4 

2 2 

8.5 

.0 

100 0 

u)ao 

100 0 


85.4 

83.1 

78.8 

82.3 

13.0 

10.0 

10.4 

12.8 

1.6 

1.9 

4 8 

4.9 

100.0 

*10(). 0 

100 0 

100 0 

22.3 

20.0 

10.5 

13.6 

3.7 

2.7 

3.0 

1.8 

38.5 

32.5 

20.2 

32.5 

7.4 

S.7 

7.9 

5.0 

0 1 

12.0 

17.3 

21.8 

5.8 

2.4 

7.4 

4.2 

16 2 

21. I 

21.7 

18.1 

KM). 0 

100.0 

100.0 

""lOOJO 


»rreilmlnary. 
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Tablb 444. —Principal agricuUural prodricts imported into tlio United States, by 
countries, 1BS7-1S8 to 1550-51--Oontimicd 


Article and country from 
which imported 


Year liofiinninti July 


Quantity 


l»(*r ct*nt ut lulul 


1927-2S 1028-20 HKiO-W l<>!iO 1‘>1K if« 1D2S 20 t020-:iU 10.K)-«J 


ANIMALS AND ANIMAL PROD¬ 
UCTS—COUtmUOd 

Fibers, animal—Continuocl. 

Wool, unmanufoctured—Con. 

Olothmg wool— 

United Kingdom. 

Australia. 

Canada. 

Argentina,. 

Chile. 

New Zealand. 

Uruguay. 

Other countries. 


Combing wool— 
Umted Kmgdom.. 

Australia. 

Argentina. 

New Zealand. 

Uruguay...... ... 

Other countries... 


Total_ 80,282 

Hair of the Angora goat {mo- 
hail), alpaca, etc.— 

United Kingdom.. 541 

Tmkey (Kurope and Asia) 983 

British South Africa. 060 

P<Mra. 425 

China.. 184 

Other oountiies. . .. 97 


Sausage casings; 

Germany.-. 

Argentina.. 

Canada. 

Australia. 

China. 

Now Zealand.... 

Uruguay—.. 

Other countries.. 


Totd. 19,546 I 22,040 

VBGfiSTABLE PRODUCTS 

Cocoa or cacao beans: 

Germany. 29,074 17,424 

British West Africa. 183,903 140,739 

Brarll. 100,202 87,338 

Dominican JR^ublc. 89,691 60,363 

British West Indies and Bcr- 

_mudas. 38,217 41,933 

Ecuador. 19,210 16,939 

Venezuela. 14,482 18,008 

Other countries. 36,744 40,609 

Total. 411,643 410,243 

Ooftee: 

Br^il. 1,069,742 033,050 

Colombia. 261,678 288,236 

Ocmtral America-. 64,443 64,774 

Other countries— -. 140,629 184,004 

.1,686,392 1,436,070 |l,602,058 


Ptl 

J\r 

Pit 

Ptr 

iUnt 

ct'nt 

n nt 

ctnt 

21.5 

1,1.6 

9.(1 

2V.<! 

2H.5 

32.2 

:k). 2 

43, t 

Jl. 6 

8.7 

6.0 

4.1 

13. 1 

10.2 

12.2 

6.^ 

&7 

8.8 

5.8 

A/ 

8.0 

11.3 

18.6 

fU 

1.1 

5.8 

t).8 

2.: 

3.0 

9.4 

lao 

a; 

mlm 



100. ( 




6.9 

11.8 

26.5 

26.0 

20il 

13.6 

11.8 

11.8 

8.4 

6.6 

6.3 

4.9 

4.7 

6.0 

16.8 

19.3 

too. 0 

l(K). 0 

V. I 

4.2 

32.6 

35.0 

24,4 

20.8 

9.6 

12.0 

as 

lao 

4,7 

4.0 

3.6 

4.3 

8.8 

9.7 



Total. 
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Tabi^b 444 .—Principal agricultural products imported into the United SiateSf by 
countries^ 1027--^8 to J930-31 —Continued 


Yq it bORinnitig July 


Artido ftTid (‘OUlifry from 
which linpoitcd 


Quantity 


Per cent of total 


tP27-lM 

102tt-29 

1929-30 

1930-:{I 

1027-28 

1928-20 

1929-30 

1030-31 

VIIM.TAHUJ -COUtd. 

FlluTs, wyctablo: 

i,m 

uooo 

i,ooo 

1,000 

Per 

Per 

Per 

Per 

(’ofton, r.m - 

pounds 

pounds 

pounds 

pounds 

cent 

cent 

cent 

cent 

K«ypf. 

Ml,fiSl 

135,007 

80,872 

10,183 

53.0 

59.4 

41 0 

10.9 

c’himi. 

»2,123 

18,554 

22,080 

14,883 

18 3 

a2 

11.2 

29.1 

Britibh Tmliu 

12,4«7 

25,730 

28,207 

16,528 

7.1 

11.3 

14.3 

32 3 

Mexico . 

11,508 

26,004 

30,450 

6,806 

0 0 

11.4 

0.9 

las 

I*cm. 

1), 140 

8,036 

9,161 

950 

5 2 

3 8 

4 6 

1 9 

Other countries, _ 

15,025 

13,517 

31,705 

1,833 

8.0 

5 9 

16 0 

3.6 

To! Ill. 

175,450 

227,454 

107,067 

61,192 

100.0 

100 0 

100 0 

100 0 






Per 

Per 

Per 

Per 

Fhx, unmnniifttcfuro*! 

Imq Ions 

Long tons 

Long tons 

Long tons 

cent 

cent 

cent 

cent 

Unifed Kingdom..- 

i,800 

1,768 

1,768 

383 

33.1 

31.1 

25 2 

10.6 

I/tif via. 

1,520 

2,176 

2,231 

1,020 

2S.0 

38 5 

31.8 

53.5 

Belgium. 

730 

757 

810 

530 

13.0 

13.4 

11.5 

14.9 

Netherlands . 

253 

208 

2 ;n 

154 

4.7 

3 7 

3 3 

4.3 

Uushiii m lOiiropc 

110 

25)1 

a, 127 

155 

2 7 

5.2 

10.1 

4.3 

Mafonlti 

113 

0 

31 

0 

2 1 

0 

.4 

0 

Other Kurope. ... 

013 

283 

004 

275 

11.2 

5.0 

9.A 

7.7 

Total Europe 

5,187 

5,476 

0,862 

3,420 

05.4 

06.0 

07.8 

05.3 

(’unadft. 

120 

72 

07 

137 

2 3 

1.3 

1.4 

3.8 

Other countnes.. 

X21 

102 

54 

32 

2.3 

1.8 

.8 

.9 

Total. 

5,437 

5,650 

7,013 

3,598 

100.0 

100.0 

100.0 

100.0 


Manila liber— 

1,000 long 

1,000 long 

t,000 long 

1,000 long 





tons 

tons 

tons 

tons 





Phihppino Islands. 

47 

60 

71 

42 

07 9 

100.0 

97.3 

97.7 

Other (»ouiilrlea . 

1 

0 

2 

1 

2.1 

0 

2.7 

2 3 

Total . 

4H 

GO 

73 

43 

100 0 

100.0 

100.0 

100 0 

Sisal and honoqueii— 





76.0 

70.4 

50.9 


Mexico ___ 

03 

05 

57 

38 

45.2 

Dutch Knst Indies ... . 

16 

20 

30 

25 

12.0 

14.8 

20 8 

29.8 

United Kingdom . 

0 

2 

2 

7 

0 

1.6 

1.8 

8.3 

(’uba . 

2 

2 

3 

4 

1.6 

1.5 

2.7 

4.8 

Other countries . 

13 

16 

20 

10 

10.5 

11.8 

17.8 

11.0 

Total . 

124 

m 

113 

84 

100.0 

100 0 

100.0 

100 0 

Fruits: 


. . 


- 





Dried— 

1,000 

t,000 

t,000 

1,000 





t’urwnts— 

pounds 

pounds 

pounds 

pounds 

97.9 

07.8 

99.0 

99 8 

(1recce . 

10,800 

0,178 

9,050 

13 

8,501 

Oilier Europe 

50 

lOH 

0 

.5 

1.2 

.1 

0 

Total Europe- 

10,850 

0,280 

9,iHi3 

8,504 

98.4 

99.0 

lio.T 

"*00.8 

Other count ru\> - 

I7K 

00 

02 

K> 

1,6 

1.0 

.0 

.2 

Total . 

i],034 

0,382 

10,055 

8,510 

100.0 

TooTo 

100,0 

lOtTo 


- 


rss -- - 

rr- — r 

_ -.s_" 

» - 

-- JS- 

- - ^ 

Dates - 









United Kingdom. „ 

0,0S7 

3,085 

1,350 

5,544 

15.8 

5.7 

2.5 

13 1 

Inwt . 

34,700 

45,373 

48,804 

34,418 

78.6 

83.9 

01.7 

81.1 

llejaz, Anibla, etc . 

m 

470 

703 

990 

1.0 

A) 

1.3 

2.3 

Other countric... . 

1,747 

5,163 

2,302 

1,470 

4.0 

9.5 

4.6 

3 5 

Total . 

41,128 

54,087 

53,250 

42,428 

100.0 

100.0 

100.0 

too 0 

Figs— 

Turkey (Europe and Asia) 
Portugal __ - 

10,500 

5,033 

2,405 

1,943 

22,418 

4,401 

4,910 

1,358 

12,784 

034 

0,998 

843 

62.7 

18.0 

03.0 

12.4 

58.3 

4.3 

67 4 
6 7 

Or(M‘co---. 

0,084 

641 

2,933 

7.8 

13,8 

27.8 

19 8 

Italy. 

1,018 

6.2 

3.8 

2,0 

6.9 

() t her couiitri(‘s... 

4,552 

2,473 

1,474 

Xi 

14.4 

7.0 

0.7 

.2 



Tot^l,-.T_ 

31,469 

.37- 

"15,503 

21,917 

14,825 

100.0 

100.0 

100.0 

100 0 
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Table 444 —Principal agricultural products imported irUo the United Ktates, hy 
countries, m7-S8 to 1S50-81—Continued 


Article and country from 
which imported 


VEGETABLE PRODTJCT&—COntd. 


Fruits—Contmued. 
Fresh— 

Bananas— 

Central America. 

Jamaica.. 

Cuba. 

Colombia. 

Other countries.. 


Total. 


Lemons— 

Italy.. 

Other Furope.. 


Toted Europe- 
Other countries. 


Total- 


Olives— 

Spain.. 

Gfreoce.. 

Other Europe.. 


Total Europe.. 
Other countries.. 


Total- 


Grains, flours, etc.: 

Bice, cleaned (except patna)— 

Italy. 

Netherlands.- 

Germany. 

Hong Kong. 

Mexico.. 

British India. 

Other countries. 


Total. 

Bice, patna— 

Netherlands. 

Other countrlos- 


Total. 


Bice, uncloaued— 

Mexico.. 

Japan.. 

British India_ 

Other countries.. 


Total. 


Bice, flour, and meal— 

Netherlands_ 

Mexico. 

Japan—. 

China_ 

Other countries-... 


Total- 


Wheat— 

Canada.-_—— 

Other countrles- 


Total- 


Yoar beginning July 


Quantity 


1027-28 

1028-20 

1020-30 

1030-31 

1027 28 

1028-20 

l«2«-3() 

io;)o 31 

IfiOO 

bunches 

30,676 

13,308 

2,730 

1,605 

6,530 

1,000 
bunches 
42,886 
11,722 
3,467 
1,430 
4,516 

1,000 

bunches 

42,764 

11,513 

4,140 

1,171 
6,312 

1,000 

bunches 

36,818 

11,010 

3,662 

OOO 

5,512 

P(i 
ant 
(>2 0 
20.0 

4 3 
2.6 
10.2 


Pn 
cent 
61. n 
17.5 
6.3 
1.8 
0.5 

Per 
cent 
(>.3.7 
19.0 
6.2 
1.6 
0.5 

64,029 

63,530 

66,000 

67,841 

100.0 

100.0 

100 0 

100.0 

1,000 

1,000 

1,000 

1,000 

~ Per 

Pit 

P(i 

Per 

boxes * 

boxes 8 

boxes* 

boxes * 

cent 

cent 

ant 

cettf 

1,300 

282 

1,217 

342 

90.4 

1)7.7 

99.0 

07.7 

4 

8 

10 

8 

.3 


.0 

2 3 

1,304 

300 

1,227 

350 

90.7 

09.7 

09.0 

100 0 

4 

1 

2 

0 

.3 

.3 

.1 

0 

i,308 

301 

J, 22J) 

350 

100.0 

100.0 

160.0 

KK) 0 

1,000 

gallons 

1,000 

gallons 

1,000 

gallons 

gallons 


89.3 



5,739 

6,200 

7,746 

6,640 

88.0 

01.6 

80 5 

144 

204 

308 

625 

2.2 

2.0 

3.6 

8 4 

532 

400 

867 

144 

8.2 

7. 1 

4.3 

2 0 

6,415 

6,009 

t^4U 

7,418 

09.3 

90.3 

09.5 

00.0 

43 

46 

41 

11 

.7 

.7 

.5 

. 1 

6,458 

6,055 

8,452 

7.429 

100.0 

100.0 

100.0 

KK) 0 

1,000 

pounds 

3,971 

2,130 

1,000 
pounds 
1,032 i 

1,000 

pounds 

1,310 

1,000 

pounds 

1,301 

11.8 

4.1 

6.3 

5.2 

271 

1,622 

^419 

6.4 

1. I 

7.7 

0.1 

1,077 

300 

480 

2,367 

3.2 

1.6 

2.3 

8.9 

20,786 

17,934 

15,004 

16,878 

61.7 

71.3 

72.1 

50.6 

1,264 

1,022 

1,250 

2,700 

3.8 

4. 1 

6.0 

10.1 

1,061 

2,380 

213 

1,059 

3.2 

0.5 

J.2 

4 0 

3,376 

2,131 

020 

812 

0.0 

8. a 

4.4 

a 1 

33,674 

25,166 

20,040 

26,62tt 

1(K).0 

1(K) 0 

KM). 0 

100.0 

1,820 

2,320 

2,010 

2,051 

I(K). 0 

100.0 

02.4 

06.0 

0 

0 

1()6 

65 

6 

0 

7,6 

3.1 

1,826 

2,329 

_ %m 

2, 116 

100.0 

100 0 

KH). 0 

KK).0 

3,036 

5,004 

4, 181 

0 

50 6 

73.3 

59.7 

0 


1,441 

1,402 

5,011 

J18.6 

17.0 

21 . a 

81.3 

428 

325 

604 

410 

7. 1 

4.0 

9.0 

6.8 

210 

890 

038 

732 

3.7 

4.8 

0.1 

11.0 

5,006 

8,060 

7,006 

6,162 

100.0 

"loo.o" 

KM) (7 

UX).U 

21 

0 

100 

0 

.8 

0 

0.2 

0 

1,081 

508 

840 

0 

76.0 

41,0 

31.3 

0 

442 

604 

472 

426 

17.0 

40.7 

43.5 

70.6 

38 

68 

51 

24 

1.5 

5,5 

4.7 

4.0 

124 

150 

122 

163 

4.7 

12.8 

II.3 

25.4 

2; 606 

1,230 

1,085 

608 

100.0 

100.0 

loao 

100.0 

1,000 
bushels 
. 15,700 

1,000 

bushels 

21,420 

1,000 

bushels 

12,048 

1,000 

bushels 

10,053 

100.0 

100.0 

joao 

100.0 

0 

1 

0 

1 

0 

0 

0 

0 

. 15,700 

21,430 

12,048 

19,054 

joao 

100.0 




Per cent of total 


’ Boxes of 74 pounds net. 
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Table 444. —Principal agricultural products imparted into the United States, Jyy 
eountriesy 1927-28 to 19S0-S1 —Coiitiimod 


Vo.ir beginning July 


Arth'le ftiKi twintry Ironi 
^\hieh imported 


Quantity 


Per cent of total 



Itt27-2K 

1928-20 

1029-30 

3930-31 

1927-28 

1928-20 

1929-30 

1930-31 

Vt(»L1Ai)IL PROnUlTH ooiitd. 









Orainh, ilours, etc. Continued. 

1,000 

1,000 

1,000 

1,000 

Per 

Per 

Pa 

Per 

Wheat Hour - 

bairdH 

barrels 

barrels 

barrels 

cent 

cent 

tent 

cent 

t'amwla . 

» 

2 

1 

1 

60.0 

06.7 

60 0 

100 0 

Keiiadoi. 

2 

0 

0 

0 

33.3 

0 

0 

0 

Pnitod Kingdom. 

0 

0 

1 

0 

0 

0 

60.0 

0 

othei countries. 

j 1 

1 

0 

0 

16.7 

33.3 

0 

0 

Total. 


3 

2 

3 

100.0 

100.0 

100.0 

100 0 

Mutfl: 

1,000 

1,000 

1,000 

1,000 


Per 

Per 

Per 

Almonds, shello<l— 

pounds 

pounds 

pounds 

pounds 

cent 

cent 

cent 

cent 

Hpain. 

9,637 

10,399 

8,002 

A 432 

52.8 

57.4 

48.6 

48.0 

Italy. 

7,703 

6,578 

8,912 

A348 

42.2 

36.3 

48.7 

47.9 

France. 

306 

286 

136 

223 

1.7 

1.6 

.7 

1.7 

Other 15 aroj)©. 

197 

273 

118 

61 

1.0 

1.0 

.7 

.5 

Total Kurotie. 

17,8t3 

a7,5ii6 

18,068 

IA064 

97.7 

96.0 

98.7 

98.7 

Other countries. 

414 

570 

236 

377 

2.3 

3.1 

1.3 

1.3 

Total. 

lH,2f»7 

18,106 

18,304 

13,241 

100.0 

100.0 

100.0 

100.0 

Almonds, not hhelled«- 









Hpain . 

220 

1,068 

4,530 

3 

49.4 

56.5 

82.3 

3.9 

France. 

131 

474 

1 518 

54 

28.2 

25.1 

9.4 

09.2 

Italy. 

98 

73 

376 

18 

21.1 

3.9 

6.8 

23.1 

Other Kuiopo. 

f) 

267 

01 

0 

1.1 

14.0 

1.2 

0 

TotalKuroiie. 

46;i 

1,882 

A 484 

75 

99.8 

99.5 

99.7 

96.2 

Othoreoimtnes. 

1 

9 

10 

3 

.2 

.5 

,3 

3,8 

Total. 

464 

1,891 

A603 

78 

100,0 

100.0 

100.0 

100.0 

Filberts, aholle<l - 









Turkey in Kuroixs.. 

2,569 

! (I) 

(«) 


38.8 

(0 

(*) 


France. 

1,206 

1,027 

178 

334 

18.3 

18.3 

4.0 

7.3 

Hpain. 

329 

1,764 

2,888 

37 

6.0 

31.5 

64.1 

.8 

Other Buioi>o. 

447 

984 

826 

797 

6.7 

17,5 

18.3 

17.3 

Total EuroiH). 

4,541 

3,775 

3,892 

1,108 

08.8 

07.3 

86.4 

25.4 

Turkoy in Asia. 

2,059 

M,800 

<609 

<3,417 

31.2 

< 32, 1 

<13.6 

< 74. :i 

Other countries. 

0 

31 

2 

11 

0 

.6 

.1 

.3 

Total. 

6,600 

5,600 

4,503 

4,590 

100.0 

100.0 

100.0 

100.0 

Fnt)erts, not«holle<l - 









Italy. 

6,687 

n,of>.j 

4,548 

3,987 

59.5 

91. 1 

79.2 

70.5 

Himmu . - - . 

I,9;i6 

818 

954 

423 

17.2 

6.7 

16.6 

7.5 

Turkey in KurojK* 

1,211 

C) 

(0 

(•») 

10.8 


(0 


Other Furojie. 

l,2f»9 

213 

254 

229 

11.2 


4.2 

4.0 

Total Kurope 

11, KU 

~2,114 

A 756 

4,039 

98.7 

99. 8 

"Ioi).o 

82.0 

a'urkoy in Asia 

51 

<20 

<0 

<820 

.5 

<.2 

<0 

< 11.5 

Olhereountne 

87 

0 

0 

200 

.8 

0 

0 

:i.5 

'I'otal. 

11,214 

12,131 


A ()59 

100.0 

100.0 

100.0 

100.0 










Peanuts, shelled - 









Ohiiui . 

49,980 

23,987 

7,140 

4,089 

91.2 

00.2 

89.2 

1)1.9 

Other countries. 

4,798 

2,619 

801 

441 

8.8 

9.8 

10. K 

ai 

Total. 

64,784 

26,600 

8,001 

5,430 

100.0 

100.0 

100.0 

1(X).0 

Peanuts, not sliellocl— 









Chum. 

12,339 

4,680 

2,446 

z,m 

91.4 

82,0 

76.0 

65.0 

Japan, inch ('hosen. 

509 

300 

212 

34:3 

3.8 

6,3 

0.5 

0 4 

Philippine Islands. 

0 

0 

361 

1,076 

0 

0 

10.8 

20 1 

Other countries. 

650 

669 

253 

457 

4.8 

11.7 

7.7 

8.5 

Total. 

13,408 

A 709 

3,261 

5,35? 

100,0 

100,0 

Tooo 

J00.0 


> IncliKlod with **Turkey in Abia.” < Inclutios “Turkey in ISuroi>o.“ 

100446 ®— 32 - 56 






























878 


YEARBOOK OF AGRICULTURE, 1932 


Table 444 .—Principal agricultural products imported into the United States, by 
countries, 1927-28 to 1980-31 —Continued 



VEGBTABLIS PEODX7CT3—COntd. 

Nuts—Continued. 

1,000 

1,000 

1,000 

1,000 

Per 

Walnuts, shelled— 

pounds 

pounds 

pounds 

pounds 

csut 

France. 

12 ,551 

9,308 

11,357 

4,679 

78.^ 

other Europe. 

980 

2,033 

722 

2,090 

6.: 

Total Europe. 

' 13,540 

11,341 I 

12,079 

6,769 

84.1 



other countries 


Walnuts, not shelled 


Other Europe— 
Total Europe 


Other countnes 


Oils, vegetable: 

Coconut oil, product of Phibp 
pine Islands—.. 

Olive oil, edible- 



oilseeds: 

Copra, not prepared 
Philippine Islands 
British Malaya... 
French Oceania... 
British Oceania... 

Australia-.. 

other countries... 


Flaxseed— 

Argentina.. 

Canada_ 

Other countries... 
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Tablb 444. Principal agricultural products imported into the United States, by 
countries, 1927-28 to 19S0-8I—Continued 


Year beginning July 


Article and country from 
which imported 


Quantity 


Per cent of total 



1027-28 * 

1928-29 

1929-30 

1 1 

1930-31 11927-28 

1928-20 

1929^ 

1930-31 

VKGETABLB PRODUCTS—COntd. 

Seeds, except oilseeds—Gontd. 
Clover seed—Continued, 

All other, including olsike, 
crimson, and all other 
clover— 

Poland and Danzig. 

Germany. 

France. 

Hungary-. 

Other Europe. 

Total Europe. 

Canada—. 

Other countnes. 

Total. 

1,000 

pounds 

964 

799 

791 

485 

221 

1,000 

pounds 

957 

1,651 

2,750 

372 

303 

1,000 

pounds 

963 

2,149 

689 

1,546 

280 

1,000 

pounds 

330 

686 

1,450 

1,610 

129 

Per 

cent 

5.9 

4.9 
4.8 
3.0 
1.3 

Per 

cent 

6.4 
ILO 
18.4 

2.5 
2.1 

Per 
cent 
i 7.4 
16.5 
i 4.5 
11.8 
2.2 

Per 

cenU 

7.8 

16.3 

34.5 

36.9 

3.1 

3,260 
13,121 
16 

6,033 

8,899 

12 

5,533 

7,515 

0 

4,105 

95 

8 

10.9 

80.0 

.1 

40.4 

56.6 

.1 

42.4 

67.6 

0 

97.6 

2.3 

.1 

16,397 

14,944 

13,048 

4,208 

100.0 

100.0 

100.0 

100.0 

Pepper, unground— 

United Kinguom. 

British India. 

Dutch Bast Indies. 

British Malaya. 

Other countnes. 

Total. 

Sugar, raw, cane: 

<i)uba. 

Philippine Islands. 

Other countries. 

Total. 

5.292 

7,907 

6,446 

2,831 

1,502 

3,435 

6,218 

9,205 

1,469 

5,336 

3,238 

7,605 

17,250 

870 

2,125 

1,499 

6,905 

19,351 

1,409 

2,046 

22.1 

32.9 

26.9 
1L8 

6.3 

13.4 

24.2 

35.9 

6.7 

2a8 

10.4 

24.2 

65.7 

2.8 

6.9 

4.8 

22.3 

61.8 

4.6 

6.6 

23,978 

25,663 

30,988 

31,299 

1 100.0 

100.0 

mo 

100.0 

1,000 short 
tons 
3,309 
613 
33 

1,000 short 
tons 
4,109 
605 
38 

1,000 short 
tons 
2,769 
800 
63 

1,000 short 
tons 
3,010 
254 
24 

84.0 

15.2 

.8 

86.5 

12.7 

.8 

76.1 

22.2 
1.7 

9L5 

7.7 

.8 

4.045 

4,752 

3,641 

8.288 

100.0 

100.0 

100.0 

100.0 

Tea: 

United Kingdom. 

Japan. 

Ceylon. 

China. 

British India. 

Dutch East Indies. 

Other countries. 

Total. 

Tobacco, leaf, unmanufactured: 
Leaf, product of Philippmo 
Islands. 

1,000 lbs, 
20,380 
26,399 
16,326 
10,131 
9,198 
5,398 
3,267 

1,000 lbs, 
23,608 
27,329 
16,893 
8,878 
7,688 
5,358 
2,881 

1,000 lbs. 
21,678 
22,048 
19,047 
7,405 
9,217 
4,801 
2,182 

IfiOO lbs. 
28,310 
21,410 
16,895 
6,704 
10,612 
5,184 
3,027 

22.6 

28.2 

18.1 

11.1 

10.2 

6.0 

3.8 

26.5 

29.5 
18.2 

9.6 

8.3 

5.8 

3.1 

25.0 

25.5 

22.1 

8.6 

10.7 

6.7 

2.4 

26.7 

24.6 

19.4 

7.7 

12.2 

6.9 

3.5 

90,009 

92,635 

86,368 

87,148 

100.0 

100.0 

100.0 

100.0 

2,541 

4,678 

4,007 

4,278 ] 

1 100.0 

100.0 

100.0 

100.0 

Leaf, for cigar wrappers— 

Netherlands. 

Other countnes. 

Total. 

All other leaf— 

Greece. 

Italy. 

Germany.. 

Cuba—. 

Turkey (Europe and Asia).. 
Other countries. 

Total. 

6,218 
126 

6,095 

117 

8,415 
: 126 

2,988 

61 

98.0 

2.0 

98.1 ! 
L9 

98.5 

L6 

98.3 

L7 

6,344 

6,212 

8,641 

3,039 

100.0 

100.0 

100.0 

loao 

15,694 
13,743 
1,242 
21,530 
17,289 
729 

16,741 

11,286 

305 

22,116 

14,269 

1,284 

1 13,400 

6,563 
301 
21,773 
0,162 
87 

18,013 
12,121 
71 

18,299 

12,974 

284 

22.3 

19.6 
1.8 

3a7 

24.6 
1.0 

25.4 
17.1 

.5 

33.5 
2L6 

1.9 

27.7 

13.6 
.8 

46.0 

12.7 
.2 

30.2 

19.3 
,1 

29.2 

20,7 

.5 

70,227 

66,001 

48,376 

62,665 

100.0 

100.0 

100.0 

100.0 

India rubber, crude: 

United Kingdom. 

British Malaya. 

Dutch East Indies. 

Ceylon. 

Other countries. 

Total. 

no, 575 
521,834 
170,161 
73,542 
46, 023 

50,938 
811,843 
215,863 
112,267 
30, 028 

7,249 
7^694 
195,297 
118,425 
27.841 

27,970 

733,419 

164,690 

86,085 

19,134 

11.9 

56.7 

18.4 

7.9 

6.1 

4.2 

66.2 

17.6 

9.1 

2.9 

.6 

69.3 
17.2 

10.4 
2.5 

2.7 
7L1 
16.0 

a4 

1.8 

926,040 

1,226,929 

1,137,400 

1,0^2,198 

100.0 

100.0 

100.0 

mo 


Biircau of Agricultural Economies. Compiled from Monthly Summary of Foreign Commerce of the 
United States, June issues, 1929-1931, end oflQcial records of the Bureau of I^'orrign and Domestic Commerce. 
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Table 446. — Vegetable oils: Exports from the United States, 1909-10 to 19S0-S1 


Year beginning July— 

Com 

Cotton¬ 

seed 

Linseed 

Cocoa 
butter 
or but- 
torino 

Coconut 

Peanut 

Soybean 


IfiOO 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 


VOUTldS 

ipounds 

gallons 

pounds 

pounds 

pounds 

pounds 

1909-10--... 

11,299 

228,055 

228 





1910-11. 

25,371 

225,521 

176 





1911-12. 

23,860 

399,471 

247 





1912-13. 

19,839 

315,233 

1,734 





1913-14. 

18,282 

192,963 

239 





1914^15.-. 

17,790 

318,367 

1,212 





1916-16. 

8,968 

266,512 

714 





1916-17. 

8,780 

158,912 

1,202 





1917-18. 

1,831 

100,780 

1,188 





1918-19. 

1,005 

178,709 

1,096 





1919-20. 

12,483 

159,400 

1,136 

11,043 

141,088 

4,922 

67,782 

1920-21. 

6,919 

283,268 

561 

3,171 

6,639 

1,595 

6,118 

1921-22.-. 

5,280 

91,615 

366 

1,856 

10,185 

1,802 

637 

1922-23. 

5,224 

64,292 

414 

957 

12,993 

188 

2,495 

1923-24. 

4,106 

39,418 

350 

888 

19,423 

168 

2,892 

1924-25. 

3,586 

53,261 

320 

1,577 

17,890 

Q) 

579 

1925-26. 

2,927 

59,015 

311 

1,766 

15,444 

w 

623 

1926-27. 

405 

57,580 

365 

290 

19,826 

(ii 

3,104 

1027-28. 

329 

61,470 

296 

1,897 

22,358 

(v 

7,614 

1928-20. 

323 

29,531 

269 

1,010 

24,556 

v) 

8,241 

1029-30. 

363 

31,998 

284 

347 

30,225 

(1) 

6,609 

1930-31 i. 

015 

26,353 

173 

463 

10,963 

(0 

4,410 


Boroau of Agricultural Economics. Compiled from Foreign Commerce and Navigation of the tJnltod 
States, 1910-1918; Montly Summary of Foreign Commerce of the United States, June issues, 1019-1031. 

1 Included with “ Other vegetable oils and fhts.'' 

» Preliminary. 


Table 446. — Vegetable oils: Imports into the United States, 1909-10 to 19S0-S1 



Bureau of Agricultural Economics, Compiled from Foreign Commerce and Navigation of the United 
States 1910-1918: Monthly Summary of Foreign Commerce of the Unit^ States, June issa^, 1919-1^51, 


1 Imports for consumption. (See introduction to Agricultural Statistics.) 

> Indudes peanut oil. 

* Included in all other fixed or expressed. 

* Included in Chinese nut oO. 

> Includes hempseed. 

* Less thna 500 pounds, 
y Preliminary. 
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Tablb 447. —Oil cake and oil-cake meal: International trade, average 1925-1929, 

annual 1928—1930 


Countary 


PRINCIPAL EXPORTING 
GOONTRIES 

United States. 

Russia. 

British India. 

Bgypt=. 

France. 

China. 

Italy. 

Rumania. 

Argentina. 

Dutch Bast Indies. 

Peru. 

Brazil. 

Canada. 

Bulgaria. 

Spain. 

British Malaya. 

Chile. 

Australia <. 

Latvia. 

Total. 

PRINCIPAL IMPORTING 
COUNTRIES 

Denmark. 

Germany. 

United Kingdom. 

Netherlands. 



Sweden. 

Finland. 


Irish Free State. 
Czechoslovakia. 
Switzerland.— 

Norway. 

Poland. 

Ceylon. 

Austria. 

Hungary. 

Total_ 



1,000 

pounds 

ig6,f)86 

0 

246 

3 

76,294 

0 

003 

89 

0 

0 

0 

0 

15,863 

10 

3,764 

11,630 

1 

2,404 

0 


1,000 

pounds 

1,180,934 

322,766 

699,241 

347,802 

438,107 

287,111 

324,048 


pounds pounds pounds pounds 
250,7861,278,625 334,172 511,392 


0 651,036 
320 705,990 
0 391,092 
>,411 360,341 
0 291,910 
230 303,662 


229 530,086 


1,000 

pounds 

134,148 

0 

177 

0 

90,974 

0 

3,666 


.4,540,162 306,303 4,18a 420 307,8244,690,708 484,6123,714,469 271,090 


20,7881,558,619 30,0601,432,906 31,3261,612,452.1,464,319 

708,8491,084,314 972,7161,205,083 620,2021,163,887 594,523 980,524 

167,3791,001,90c 208,134 809,899 100,247 993,657 134,227 992,080 

12a 322 080,263 120,920 669,165 183,907 835,947 141,231 487,119 

43,218 346,966 68,424 353,768 78,264 310,707 23,276 321,336 

83,183 324,674 96,929 334,711 99,879 337,025 81,111 391,617 

12,655 306,464 9,416 311,856 18,261 29a 656 28,194 307,963 

0 183,687 0 227,675 0 163,685 0 165,683 

0 111,617 0 10a412 0 108,652 0 lid 229 

64,113 7a 079 46,186 10a 306 59,664 97,314 97,404 i 99,771 

13,977 75,127 17,734 76,062 12,844 69,506 ia937 57,948 

984 63,263 1 03,481 4,730 33,812 49,653 

28,646 56,356 27,397 84,824 35,885 69,690 33,686 45,529 

2^ 261 42,090 32,660 42,636 37,344 40,196 31,234 35,307 

1,411 31,822 899 45,513 1,628 41,111 1,002 88,518 

15,310 ia411 12,043 29,801 24,675 27,115 21,048 27,162 

. 1,361,985 5,939,2971,632,409 6,899,0471,318,836 C, 202,0091,203,872 5,564,657 


Bureau of Agricultural Economics. Official sources except as otherwise noted. The class called here 
^'011 cake and oil-cake meal*' includes the edible cake and meal remaining after making oil from such 
products as cotton seed, flaxseed, peanuts, com, etc. Soybean cake is not included in this table. 

1 Preliminary. ^ 3-year average. ^ Java and Madura only Year ending June 30 















































884 YEARBOOK OF AGRICULTURE, 1932 

Table 450.— Tea: International irade^ average annual 1997-19S0 



4,800814,562 3,992820,146 4,199831,7471 4,678883,776 1,247 700,153 


Bureau of Agricultural Economics. Official sources except where otherwise noted. These figures arc 
for tea leaves only; tea dust and sweepings and yerbo matd are not included. 


J PrelimtoOT. „ , < Year ending March 20 of following yejir. 

* International Yearbook of Agricultural Statistics. ® Includes yerbe mats and imitation tea. 

«Java and Madura only. 
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Table 451.-— Copra and coconut oil: International trader average 1925—1929. 

annual 1928-1930 


CaJendar year 


Average 1925-1929 


Exports Imports Exx)orts Imi)orts Exports Imports Exports Imports 



1,280|2,OS5,553 


COCONUT OIL 


KUNCIPAL expoutinq 
COUNTBIES 

Philippine Islands. 308,196 

Netherlands. 121,614 

CeyloiL-.-. 78,807 

Dutch East Indies. 42,689 

Germany. 33,181 

France. 29,644 

British India. 20,223 

Australia*. 398 

Total. 634,762 

PEINCIPAL IMPOETING == = 
COUNTBIES 

United States. 21,691 

United Kingdom. 7,473 

Belgium *. 6,924 

Sweden. 3,366 

Denmark. 26,414 

British India. 1,037 

Bumania_ * 2 

New Zealand. 0 

Canada. 0 

Portuguese India >. 2 


33,845 837,726 


29,532 411,936 
10,779 144,072 


26,107 317,919 

. 5,767 04,612 


0 1,186 
0 1,891 

1 7, 


Total. 65,011 


92,712| 707,209| 79,719| 617,324 


Bureau of Agricultural Economics. Official sources except where otherwise noted. 

1 Preliminary. * Year ending June 30. «8-year average, 

s International Yearbook of Agricultural Statistics. ^ Includes some other oils. 
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Table 452. —Crop summary: Acreage^ production^ and yield per acre^ 19^9—1931 
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Table 452 .—Crop summary: Acreage, production, and yield per acre, 19$9—19S1 — 

Continued 


j 

Crop 

Acreage 

Production 

Yield per acre 

1929 

1930 

1931 

Unit 

1929 

1930 

1931 

1929 

1930 

1931 

Com, sweet 
Cucumbers 
Egplant. 

Lettuce.— 

Onions. 

Peas, green K — 

Peppers. 

Pimientos. 

Potatoes, early— 

Spinach - 

Strawberries 

Tomatoes w_ 

Watermelons—— 
Total truck crops 
(except pota¬ 
toes)! ——_- 

1,000 

acies 

370 

122 

3 

2 

139 

87 

301 

16 

9 

269 

68 

203 

461 

217 

2,616 

1,469 
1,147 

1,000 

acres 

399 

174 

4 

2 

173 

83 

348 

17 

9 

325 

66 

178 

660 

236 

2,920 

1,690 

1,330 

1,000 

acres 

374 

138 

4 

2 

177 

77 

309 

19 

7 

347 
67 
164 
! 448 

239 

1 

2,678 

1,606 

1,072 

Ton. 

Bushel.. 

...do_ 

—.do_ 

Crate- 

Bushel— 

Ton. 

Budid.. 

Ton. 

Bushel..! 

Ton_ 

Crate «. 

1 Ton. 

Number. 

Thou¬ 

sands 

743 

8,635 

688 

810 

20,220 

26,489 

294 

3,426 

19,360 

34,839 

247 

13,810 

1,982 

70,066 

Thou¬ 
sands 
699 
13,842 
798 
738 
19,691 
26,002 
364 
3,690’ 
15,340 
43,661 
152 
9,637 
2,217 
82,401 

Thou¬ 
sands 
808 
10,767 
776 
480 
18,669 
18,867 
248 
4,623 
9,080 
46,381 
172 

11,286 

1,476 

75,609 

! 

L96 

71 

232 

460 

145 

292 

.98 

222 

2.16 

130 

3.62 

67.9 

4.30 

323 

1.76 

80 

222 

410 

113 

313 

1.02 

213 

1.72 
134 

2.72 
54.2 

3.96 

350 

2.16 

78 

207 

200 

106 

246 

.80 

248 

1,37 

134 

2.99 

73.1 

3.29 

316 

For market (ex¬ 
cept potatoes)_ 

For manufacture— 

Total all crops 
with duplica¬ 
tions eliminor 

ted_ 











I. 




367,827 

369,927 

360,672 

















Bur^u of Agricultural Economics. 
1 Not included In tame hay. 

^ 100-pound bags. 

«Bumels of 60 lbs, 

< Total except hay. 

«Pounds, 

«Trees tapped. 


Estimates of the crop-reporting board. 

’ Per tree. 

> Includes some quantities not harvested. 

> Production is the total for fresh fruit, juice, and raisins. 
Includes production used for canning or manufacture. 

« Mainly for canning but includes also market for New Jersey, 
w Crates containing 24 quarts. 


Table 453 .—Indexes oj the volume of net agricultural production,^ 1919-1931 

[1010-1927=* 100] 


Year 

Grains 

Fruits 
and vege¬ 
tables 

Truck 

crops 

Meat 

animals 

Dairy 

products 

Poultry 

products 

Cotton 
and cot¬ 
tonseed 

Total 


Index no. 

Index m. 

Index no. 

Index no. 

Index no. 

Index no. 

Index no. 

Index no. 

1919. 

101 

82 

71 

96 

81 

86 

91 

91 

1920. 

116 

102 

86 

02 

80 

84 

106 

97 

1921. 

100 

76 

74 

O'! 

91 

96 

64 

87 

1922. 

100 

100 

101 

97 

95 

98 

77 

96 

1923.-. 

97 

108 

09 

107 

103 

107 

80 

101 

1924. 

100 

106 

lU 

108 

109 

100 

108 

106 

1926. 

96 

98 

116 

102 

110 

104 

128 

106 

1926.. 

93 

116 

114 

103 

114 

IIJ 

143 

111 

1927. 

97 

104 

129 

103 

116 

116 

108 

106 

1928. 

106 

122 

124 

105 

110 

112 

114 

111 

1929. 

87 

102 

141 

106 

122 

116 

118 

109 

1930. 

85 

112 

137 

99 

122 

119 

113 

107 

1931a. 

85 

116 

132 

100 

122 

121 

131 

111 


Bureau of Agricultural Economics. 

1 These indexes arc based on estimates of production for sale and for consumption in the farm home. 
Production fed to livestock or used for seed is not included. For example, instead of total production, o^y 
the amounts of com and oats shipped out of county where grown and only a s m all percentage of the hay 
crops are included. The index of dairy products represents total milk production for all purposes. Produc¬ 
tion of meat animals is represented by total slaughter, including slaughter for ferm use. Calendar-year 
production of livestock and livestock products are hero compareu with crop production of the same year. 
Each group index as well as the total is obtained by multiplying the yearly quantities by a 1012-1927 average 
farm piice received by producers for each of the commodities, and the sum of these yearly valu^ at avw^ 
prices, ^vided by the corresponding average sum for the period 1919-1927, taken as 100. The following 
commodities indudod in the index contribute about 90 per cent of the gross income from agricultural pro¬ 
duction: Grains—wheat, com, oats, barley, rye, buckwheat, kafir, rice; fruits and vegetables—grapes, ap¬ 
ples, apricots, peaches, i)ears, cranberries, figs, grapefruit, lemons, olives, oranges, potatoes, sweetpoto- 
toes, c&y odiblo beaus; truck crops—asparagus, snap beans, cabbage, cantaloupes, caulifloww, celery, 
cucumbers, lettuce, onions, peas, spinach, strawberries, tomatoes, watermelons; meat animals—^ttle, 
calves, sheep, lambs, hogs; dairy products—milk total production; poultry products—chickens and eggs; 
cotton and cottonseed; total includes also tobacco, wool, and hay. 

a Preliminary. 
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TabiiB 454 .—Acreage of SS crops arui value of 75 crops, hy States, 1929, 1930, and 

1931 


State and division 

Acreage of 52 crops 

Value of 76 crops» 

1929 

1930 

1931 

1929 

1030 

1031 

Maine. 

New Hampshire. 

Vermont. 

Massachusetts. 

Rhode Island. 

rjmmwitiftnt ^ _ 

t,000 acres 
1,354 
392 
1,078 
440 
61 
364 

1,000 acres 
1,336 
383 
1,002 
425 
49 
367 
6,524 
707 
6,263 

1,000 acies 
1,332 
377 
1,067 
421 
48 
347 
6,496 
694 
6,219 

1,000 dollars 
79,077 
9,447 
23,672 
28,862 
2,008 
27,130 
196,997 
51,024 
184,702 

1,000 dollars 
46,804 
8,997 
22,207 
24,787 
2,320 
25,440 
179,748 
50,214 
102,657 

IfOOOdoUars 

24,013 

0,007 

17,733 

19,382 

1,065 

17,281 

126,066 

34,068 

123.796 

New York. 

New Jersey. 

Pennsylvania. 

North Atlantic. 

Ohio. 

Indlfliifl- __ __ _ _ 

Illinois. 

Michigan. 

Wisconsin.. 

Minnesota. 

Iowa. 

Missouri___ 

North Dakota. 

South Dakota. 

Nebraska. 

ITftTlSllS _ 

North Central. 

6,727 

711 

6,299 

17,415 

17,106 

17,001 

602,619 

522,083 

370,649 

9,760 

10,088 j 

18,477 

7,307 

9,506 

18,274 

22,203 

12,960 

21,724 

17,682 

21,345 

24,145 

9,708 

10,264 

18,529 

7,371 

9,672 

18,876 

22,430 

13,197 

21,287 

18,220 

21,908 

1 24,600 

9,976 
10,672 
18,716 
7,444 
9,484 
18,708 
22,168 1 
13,366 
15,624 
14,860 
21,880 
25,056 

228,328 
201,512 
386,840 
169,884 
225,548 
311,976 
601,671 
226,008 
188,768 
186,572 
328,350 
307,222 

167,371 
163,970 
272,049 
145,755 
198,897 
231,340 
372,138 
148,872 
121,607 
116,662 
244,580 
199,030 

145,100 

100,649 

195,586 

97,826 

121,778 

146,761 

224,513 

126,958 

52,484 

41,728 

140,046 

163,073* 

1 193,471 

195,462 

187,838 

3,262,664 

2,373,980 

l,66O,40i 

Ddaware. 

Maryland. 

Virginia_ 

West Virginia. 

North Carolina. 

South Carnlina_ _ ,, 

383 

1,691 

8,762 

1,478 

6,241 

4,672 

9,461 

1,379 

386 

1,673 

3,671 

1,373 

6,364 

4,771 

9,453 

1,419 

385 

1,672 

3,834 

1,448 

6,378 

4,731 

9,558 

1,487 

14,617 

62.590 
145,383 
43,138 

267,966 

141,068 

228,078 

111.590 

11,012 
41,072 i 
84,620 
25,569 
213,647 
118,993 
179,422 
124,482 

8,414 

39,480 

78,263 

27,043 

136,406 

71,438 

101,898 

86,485 

Georgia. 

Florida. 

South Atlantic. 

29,057 

29,110 

29,493 

1,005,319 

798,817 

649,317 

Kentucky_ 

Tennessee_ 

Alabama_ _ 

MisslssiDDl. 

6,204 

6,048 

7,568 

6,766 

6,866 

4,471 

16,552 

31,398 

4,966 

5,985 

7,946 

6,787 

6,874 

4,428 

14,938 

81,766 

6,340 

6,161 

8,143 

7,008 

6,927 

4,451 

15,622 

32,442 

172,213 

179,222 

194,099 

252,167 

204,289 

164,678 

343,316 

696,090 

' 97,616 

112,079 
139,392 
129,209 
84,681 
101,616 
126,013 
410,902 

102,497 

89,691 

88,908 

97,913 

107,844 

81,883 

108,828 

304,659 

Arkansas. 

Louisiana 

Oklahoma_ 

Texas. 

Southcentral 

83,863 

83,088 

86,084 

1,994,673 

1,202,198 

981,723 

Montana.. 

7,765 

8,024 

1,993 

6,640 

1,460 

483 

1,122 

393 

3,442 

2,679 

6,029 

7,769 

3,012 

2^044 

7,046 

1,378 

516 

1,171 

393 

3,479 

^644 

5,119 

i944 

2,851 

1,784 

6,563 

1,531 

480 

1,116 
240 

3.576 

2.577 
4,596 

88^635 

99,610 

33,159 

130,676 

36,243 

39,990 

33,263 

9,991 

143,368 

89.278 

520,206 

57,868 
74,059 
26,951 
120,717 
19,955 
27,443 
26,873 
6,606 
102,141 
60,047 
398,315 

32,761 
49,076 
16,067 
01,081 
18,160 
16,616 
20,027 
8,162 
70,070 
44,094 
316,076 

Idaho.. 

Wyoming. 

Colorado. 

New Mexico_ 

Aiizona. 

Utah.. . 

Nevada. 

Washington. 

Oregon.. 

Gallfomla. 

Western. 

34^020 

34,561 

30,2H 

1,223,419 

921,766 

054,560 

United States _ „ 

367,827 

369,927 

350,672 

{^088,494 

5,818,849 

4,122,860 


’Rnroon A i». 


---- W* v**v uoaxa, 

^ " swwnal laloeB to December and dlSbr from prices used ta Tables 
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Table 465. —Farm valuer gross income, and cash income from farm production^ 
average, 191^4-19^8 and 1980 


State 

Farm value i 

Gross Income ^ 

Crops 

Livestock and 
livestock products 

Crops 

Livestock and 
livestock products 

Average, 

1924-19^ 

1930 

Average, 

1924>1928 

1930 

Average, 

1924-1928 

1980 

Average, 

1924-1928 

1930 

Maine. 

New Hampshire. 

Vermont. 

Massachusetts. 

Bhode Island. 

Connecticut. 

New York. 

New Jersey-. 

Pennsylvmila. 

Ohio_1-—. 

Indiana.. 

Illinois. 

Michigan.—.. 

Wisconsin.. 

Minnesota. 

Iowa. 

Missouri. 

North Dakota. 

South Dakota. 

Nebraska. 

TTanflAfl 

Delaware. 

Maryland. 

Virginia. 

West Virginia. 

North Carolina. 

South Carolina. 

Georgia. 

Florida. 

Kentucky.. 

Tennessee-. 

Alabama. 

Mississippi.. 

Arkansas.. 

Oklahoma.. 

Texas. 

Montana- 

Idaho_ 

Wyoming_ 

Colorado. 

New Mexico—. 

Arizona.. 

Utah. 

Nevada. 

Washington. 

Oregon. 

California. 

United States. 

1,000 
dollars 
76,366 
22,033 
41,126 
50,422 
5,862 
38,926 
296,342 
77,198 
272,103 
319,436 
263,787 
496,909 
246,381 
296,478 
346,961 
624,332 
329,091 
! 269,931 

198,726 
345,849 
871,062 
18,261 
81,494 
198,318 
81,761 
373,622 
183,605 
291,234 
109,062 
220,474 
229,224 
261,628 
206,1721 
238,184 
166,427 
326,779 
780,789 
123,024 
101,058 
31,519 
126,936 
30,362 
38,079 
42,747 
9,137 
155,371 
95,503 
484,073 

1,000 

dollars 

67,662 

18,168 

34,979 

46,152 

4^494 

37,281 

280,187 

71,573 

226,724 

213,727 

179,811 

321,769 

188,760 

241,549 

246,464 

354,463 

1 180,276 

133,584 
124,016 

1 250,997 

220,320 
13,927 
52,061 
123,844 
50,868 
272,128 
145,582 
236,338 
122,238 
133,729 
167,778 
174,008 
149,391 
110,969 
117,230 
143,098 
464,071 
64,588 
83,771 
20,674 
123,615 
21,300 
38,624 
36,176 
7,667 
128,689 
82,103 
456,603 

1,000 

dollars 

31,741 

19,766 

39,887 

41.989 
6,540 

33,796 

264,075 

46,516 

209,660 

274,271 

233,675 

363,516 

184,445 

329,260 

317.324 
561,976 
291,937 

84,025 

164,068 

288.324 
238,690 

9,114 

44,369 

83.990 
60,186 
77,916 
36,004 
74,889 
20,952 
114^494 
96,213 
67,582 
53,255 
60,127 
32,499 
114,637 
228,578 

70,740 

64,664 

41,420 

79,640 

34,455 

23,366 

38,102 

16,433 

73,787 

67,700 

185,471 

1,000 
dollars 
31,324 
21,270 
41,767 
44,814 
7,406 
37,167 
261,828 
46,711 
216,632 
240,254 
218,031 
324,128 
166,772 
309,699 
305,675 
535,069 
261,122 
81,100 
155,243 
287,020 
239,351 
9,074 
i 46,641 

77.407 
46,894 

67.661 
30,649 
63,510 
19,887 
87,064 
81,208 
48,038 
48,115 
44,109 
27,962 
108,104 
214,290 

66,166 

49,411 

38.408 

76.662 
29,780 
23,042 
33,861 
11,687 
76,986 
63,263 
194,079 

1,000 

dollars 

49,518 

11,366 

16,066 

34,939 

3,467 

26,134 

165,141 

60,936 

130,877 

146,000 

110,896 

245,044 

123,296 

84,880 

134,166 

138,273 

127,094 

177,782 

76.780 
134,304 
210,708 

12,162 
52,114 
131,373 
41,261 
294,587 
142,732 
207,842 
93,769 
118,675 
137,046 
186,706 
214,584 
183,614 
134,609 
240,298 
623,128 
76,087 
64,306 
13,286 
77,581 
20,054 
30,354 

25.781 
2,976 

117,171 

64,811 

412,580 

1,000 
dollars 
46,034 
10,870 
16,050 
34,313 
3,213 
27,283 
146,601 
58,498 
106,276 
88,388 
74^058 
164,701 
90,483 
69,330 
84,606 
83,031 
70,964 
77,126 

40.803 
96,895 

111.301 
9,587 
33,269 
86,760 
29,297 
199,700 
104,252 
160,722 
109,053 
86,676 
92,060 
126,626 
117,906 
85,580 
94,147 
87,204 
324,385 
29,924 
53,168 
13,737 
78,446 

13.803 
31,316 
20,405 

2,304 
96,461 
64,001 
397,299 

1,000 

dollars 

31,135 

19,311 

38,930 

40,490 

6,279 

32,786 

248,421 

44,737 

203.480 
268,537 
229,671 
352,707 
178,053 
321,781 
308,010 
665,486 

292.481 
82,760 
167,720 
292,704 
237,615 

8,711 

42,140 

82.436 
49,393 
77,996 
37,005 
76,834 
22,073 
113,479 

95.426 
67,934 

53.436 
59,396 

32.467 
109,139 
225,343 

68,221 

63,482 

39,608 

79,827 

36,704 

26,879 

37.467 
17,243 

71.426 
66,769 
182,739 

1,000 

dollars 

30,522 

20.839 
40,624 
43,668 

7,239 

36,000 

25^864 

44,714 

213,918 

239,137 

214,394 

319,864 

163,967 

297,098 

293,652 

518,243 

258,876 

74^136 

147.839 
280,499 
231,069 

8,971 

44,616 

77,680 

47,849 

65,435 

30,386 

62,837 

20,685 

92,006 

80,921 

48,450 

45,847 

45,928 

27,119 

101,710 

207,311 

62,817 

46,000 

34,178 

76,704 

27,879 

18,009 

32,589 

11,619 

73,870 

60,200 

189,248 

•19,942,938 

^0,964,022 

5,833,868 

5,514,038 

3 5,928,638 

M,031,925 

6,770,554 

5,870,013 


See footnotes at end of table. 




























































890 YEARBOOK OF AGRICULTURE, 1932 

Table 455 _ Farm value, gross income, and cash income from farm production, 

average, 1984-1928 and 1530—Continued. 


Gross income * 


, Crops and livestock 
combined 


Cash income > 


Livestock and Crops and livestock 
livestock products combined 





Bureau of Agricultural Economics. 

1 Commodities included are those shown in Table 452. Estimated quantities produced by States, times 
weighted annual prices, by States. 

b * quantities ^d and consumed in farm households, by States, times weighted anrinni prices 

s Includes $3,507,000 for sugar beets in ** Other States." 

* Incdudes $6,047,000 for sugar beets in " Other States." 

> Estimated quantities sold, by States, times weighted annual prices, by States: gross income equals 
cash income plus value of quantities consumed in farm households, times weighted prices. 
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Table 466. — Farm value, gross income, and cash income from farm producUon, 
United States, average and 19S0 


Gross income 



Oasli income 


& 1930 


Crops: ifiOQ dolls. 

Com. 2,252,421 

Wheat. 1 , 006,210 

Oats.. 694,216 

Barley. 16^449 

Eye. 44 ,142 

Buckwheat. 12,691 

Flaxseed-..— 49,416 

Eioe. 44,011 

Grain sorghums. 90,438 

Emmer and spelt. 2,486 

Popcorn. 1,816 

Cotton lint..—. 1,373,964 

Cottonseed. 206,610 

Tobacco—. 266,201 

Hay. 1,283,914 

Sweet sorghum forage. 32,898 

Hemp.. 144 

Oloverseed (red and alsike). 17,239 

Sweetclover seed. 6,496 

Lespodeza seed. 737 

Alfalfa seed. 9,438 

Timothy seed. 6,069 

Dry edible beans. 63,109 

Soybeans. 25,381 

Cowpeas.. 32,733 

Peanuts.. 61,238 

Velvetbeans. 12,983 

Broomcom. 5,086 

Potatoes, white. 413,905 

Sweetpotatoes. 94,937 

Truck crops. 313,873 


Cherries___ 

Plums and apricots 
Grapes. 


Other fruits and nuts. 193,842 

Strawberries. 66,397 

Small froits. 24,393 

Cranberries. 6,313 

Pecans. 8,965 

Sugar beets, for sugar. 54,374 

Sugarcane and sirup. 26,969 

Sorghum sirup. 26,382 

Maple sugar and sirup. 8,681 

Forest products. 314,472 

Farm gardens. 290,136 

Nursery products. 20,432 

Greenhouse products. 76,830 


1,000dolls. 
1,258,313 
666,231 
463,708 
183,674 

22.398 
7,470 

36,588 
33,016 
48,720 
1,627 
2,304 
656,381 
134,182 
216,895 
1,054,388 
32,837 
114 
17,269 
2,323 
267 
9,745 
3,798 
53,029 
34,024 
21,086 
41,818 
14,532 
3,263 
348,362 
71,008 
338,117 
3,462 
167,845 
43,663 
19,932 
13,940 
6,279 
43,378 

201.398 
47,108 
20,833 

5,789 

6,939 

66,704 

21,607 

19,921 

9,607 

299,727 

245,402 

20,432 

76,839 


Wool. 

Mohair.. 
Honey.-- 
Beeswax. 


UOOO dolls. 
397,030 
847,239 
147,216 
61,301 
33,602 
0,664 
46,184 
41,685 
17,971 
202 
1,816 
1,373,964 
152,923 
256,201 
200,795 
3,037 
144 
14,261 
3,971 
483 
8,444 
5,702 
48,048 
6,997 
4,271 
37,393 


UOOO dolls. 
182,178 
401,441 
79,901 
85,660 
13,597 
4,900 


UOOO dolls. 
370,828 
833,837 
147,216 
61,301 
33,124 
8^680 
46,184 
41,617 
17,971 
202 
1,816 
1.373,964 
162,923 
256,201 
200,795 
3,037 
144 
14,261 
8,971 
483 
8,444 
5.702 
47,646 
6,997 
2,991 
36,076 


1,000 dolls. 
160,433 
393,224 
79,901 
35,650 
13,347 
4,107 
33,589 
31,410 
8,849 
117 
2,304 
666,381 
91,676 
2X6,895 
151,394 
2,058 
114 
14,746 
1,063 
160 
9,133 
3,493 
49,690 
11,622 
2,320 
21,350 


Total. 9,942,938 6,964,022 


Livestock and livestock products: 

Cattle and calves. 928,688 990,023 

Hogs. 1,608,342 1,364,030 

Sheep and lambs. 175,224 144,842 

Horses. 41,931 36,075 

Mules. 20,062 16,433 

Chickens. 428,808 387,600 

'Ew (chicken). 698,037 652,962 



4,031,926 5,261 


1,919,604 1,868,766 


974,331 

1,26^107 

150,026 

14,802 

11,422 

266,497 

512,104 

1,380,188 

94,032 

7,467 

8,013 

807 


8,462,735 


905,399 
1,126,900 
139,111 
9,242 
7,160 
244,012 
490^619 
1,422,212 
65,642 
6,287 
7,349 
218 


Total.__"I_ 6,833,868 6, 514,038 | 5,770,554 

Grand total_ ZI... 


Bureau of Agricultural Economics. Estimated quantities produced, sold, and consumed in form bousp- 
holds t.imftfi weighted prices. Cash income plus value of commodities consu m ed in farm hoi^holds 
eou^ gross Incomes. For feed and seed crops, horses, and mules, value includes sales by farm^ in some 
States eventually bought by farmers in other States, These interfarms sales tend to overestimate the 
total income from farm production for the country €ks a whole. 
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Table 467 .—Gross income from farm production hy groups of commoditieSy 
expendituresy income available for operators* capitaly lahory and management 
and current value of capital employed in agricuUurey United States, 1921-19S0 


Crops: 

Grains. 

Fruits and nuts.. 

Vegetables. 

Sugar crops. 


Tobacco. 

Other crops.. 


1924 

1925 

MiUim 

Million 

dollars 

dollars 

1,766 

1,496 

671 

683 

963 

1,193 

104 

05 

1,710 

1,740 

250 

251 

710 

689 

6,170 

6,147 



Livestock and livestock products: 
Cattle, hogs, and r** 


Dairy products 




Bureau of Agricultural Economics. 


2,541 

1,206 

458 

712 

927 

2,888 

1,219 

459 

706 

958 

, 2,727 

1,241 
466 
699 
809 

2,740 

1,234 

476 

690 

911 

2,968 

1,228 

482 

684 

916 

2,977 

1,231 

490 

681 

963 

6,844 

6,229 

6,041 

6,060 

6,278 

6,332 

6,493 

862 

6,739 

903 

6,539 

874 

5,566 

880 

A46S 

866 

6,679 

887 

57,718 

67,861 

66,754 

67,266 

68,141 

68,130 

27,421 

27,633 

26,886 

27,410 

28,183 

28,177 

1,088 

1,292 

1,006 

1,066 

972 

1,060 

Percent 

4.0 

Per cent 
4.7 

Percent 

3.7 

Per cent 
8.9 

Percent 

3.4 

Per cent 
3.8 



insuranoe. These dednetlons ate eStlmated as paid irZn- 
conh^SSlto aUowanoe lor perquisites and hired domestic labor 

t^o^^dwenu^*®^ ^ ^ operators, loss 10 per cent to aUow for 

»pSttaaf-ert nonoperators. 

» As bet^n 6,372,000 on Jm. 1,1826, and 0,288,000 on Apr. 1,1930. 


capital, labor, and management, 


8 ,4w» wage aiigwauw lor iaoor 01 operators ana 
I wage without board, and family labor is taken 
i of the operator’s labor is here understated in so 
ud board, and it may be overstated in so far as 



























































































Tablb 469 .—Farm returnst 19BB-19$0 
[Average of reiwrts of owner-operators for their own feorms for calendar year] 
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YEARB 
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Table 461.— Wheat: Coat of production by yield groups and geographical divi^ona, 1930 
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YEARS 


RE. 1932 





















































Table 462.— Corn: Cost of 'production by yield groups and geographical divisions, 1930 
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Tabm 463 .—Oofa; Cod of production by yield groups and geographical divisions, IBSO 
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Net cost 

Per 

bushel 

Dollars 

1.31 

.72 

.58 

.52 

.47 

.47 

.42 

.40 

.37 

.35 

.33 

*a to CQ 

.60 

Per acre 


23.49 

16.80 

14.12 

10.39 

15.77 

21.19 

S 

S 

Credit 
per acre 
(straw) 

Dollars 
a 87 
1.12 
1.93 
1.35 
1.38 
1.67 
2.03 
2.13 
3.05 
2.13 
2.47 

4.13 

1.86 

.83 

2.02 

.92 

1.15 

1.60 

Gross cost per acre 

Total 


27.62 

18.66 

14.95 

21.41 

16.69 

22.34 

S 

li 

il 

•S^.-^e.c4c{e.e4c4e4e4c6 

(S 

ssesstss 

eo e4 c4 C4 r-4 CO 

2.37 

Landrent 

•Scd'<4t'.(it-^^uSu5«^u5ccSod 


5.11 

1 

Dollars 

1.22 

1.30 

1.31 

1.28 

1.34 

1.44 

1.47 

1.89 

1.65 

1.41 

1.78 

2.03 

1.21 

1.14 

1.76 

1.43 

L34 

8 

Fertilizer 
and ma¬ 
nure 

Dollars 

1.32 

1.22 

1.34 
1.22 
1.18 
L46 
1.47 
1.68 
2.41 

1.35 
1.28 

teS-rA ‘e6-rA * 

8 

»4 

Market 

sS88S8S8SSS:3S 

§ 

tA rA 1-4 ..4 

1.16 

Harvest 

and 

thresh 


25 888^^2 SS 

loeoco'^co'^ 

8 

oS 

Prepare 
and plant 

ESSSSS€S3£!SS 

^de^cacQcoeocoedc'Seo'^ 

SSSSSggKS 

uScQC^oSC^-ie 

8 


111 

<■ 5 ; 



■-« 

CO 

I 

acreage 
In oats 
per farm 

1 

SSSSSiS 


Beports 

Number 

312 

273 

249 

412 

239 

888 

156 

266 

63 

103 

65 


1 . 

cf 

I| 

I! 

Ik 

ss 

1 

17 and under. 

18 to 22_-. 

23 to 37 .. 

23 to 32. 

33 to 87-. 

38 to 42.. 

43 to 47.. 

48 to 52. 

«3toS7.. 

58 to 62:. 

63 and over. 

t 1 I » f 1 

1 < t 1 t 1 

1 1 1 1 j 1 

1 1 1 1 1 • 

1 1 1 1 1 1 

1 1 ! t 1 1 

j t 1 r 1 1 

• * • • 

5 98 fS 1 1 1 

1 H -B 1 s a 

ililllJ 

llsllll 

S 

0 

1 

U2 

1 
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Table 466. — Ind&o numbers of prices paid by farmers, 1910-19S0 
[Base 1910-1914-100] 


Year or date 

Commodities used m production 

h 

it 

1 

Commodities bought for 
use in production plus 
wages paid to hired 
labor 

Commodities bought for 
family maintenance ^ 

All commodite bought 
for use in produc¬ 
tion and fomOy main¬ 
tenance 

1 

§ 

1 

1 

Machinery 

1 

ft 

|l 

Pi 

1^1 

m 

•o 

a 

A 

4A 

s 

IS 

fta 

.rH Q, 

=1 B 

CfEo 

ft 

i 

All commodities 
bought for use m 
production 


Index 

— 

Index 

Index 

iTidex 

Index 

Index 

Index 

Index 

Index 

Index 

Index 

Index 


no. 

no. 

no. 

no. 

no. 

no. 

iw. 

no. 

no. 

no. 

no. 

no. 

1910_ _ _ 

92 

101 

97 

■Kil 

101 


98 

97 

98 

98 

98 


1911 _ _ 

108 


97 

102 

100 


103 

97 



101 


101?! 

90 


102 

103 

ITiitl 

105 

98 

■niB 

99 




101ft 

108 

98 

104 

101 

Wlil 

94 

mm 

■ms 

102 

99 



1914_ __ _ 

103 

98 

101 

93 

99 

101 

99 

■ny 



101 


191S__ 

98 

Bil 

113 

102 

106 

117 

mm 


103 

^■E3 


102 

1916._._.. 

129 

111 

122 

118 

120 

112 

121 

112 

119 

125 

123 

104 


186 

182 

139 

137 

156 

141 

152 

140 

149 

148 

150 

106 

1918. 

196 

160 

173 

161 

180 

188 

176 

176 

176 

180 

178 

118 

1919. 

208 

178 

185 

189 

179 

264 

192 

206 

196 

214 

205 

'■UJ 

1920. 

133 

188 

189 

205 

188 

149 

176 

239 

189 

227 

206 

155 


91 

175 

159 

156 

151 

125 

142 

150 

144 

165 


217 


118 

156 

131 

159 

mm 

133 

■nil 

146 

142 

160 

152 

232 

1923. 

128 

151 

128 : 

160 

138 

142 

142 

166 

147 

161 

153 

246 

1924. 

135 

155 

122 

159 

131 

148 

143 

166 

148 

162 

154 

240 


145 

158 

131 

103 

136 

170 

149 

168 

154 

165 

159 

250 

1926. 

120 

156 

129 

163 

142 

190 

144 

171 

150 

164 

166 

253 

1927-. 

124 

167 

123 

164 

134 

192 

144 

170 

150 

161 

154 

258 

1928. 

133 

158 

133 

161 

131 

179 

146 

169 

161 

162 

156 

263 

1929. 

131 

162 

132 

162 

129 

190 

146 

170 

152 

160 

155 

267 


119 

169 

128 

158 

124 

169 

140 

152 

142 

151 

146 

■1 


Bureau ol Agricultural Economics. Compiled from prices reported to the Department of Agriculture 
by retail dealers throughout the United States. The index numbers include only commodities bought 
by farmers; the commodities being weighted according to purchases reported by actual fanners in farm 
management and rural-life studies from 1920 to 1925. 

* 1912-1914-100. 

> Includes food, dothlcg, household oxierating expenses, furniture and furnishing, and building materia 
for house. 

»1914-100. 

Table 467. — Index numbers of farm prices, 1910-1930: By groups, crop-year 

averages 

[August, 1909-Oruly, 1914-100] 


Year beginning July 

Qrains 

Fruits 

and 

vege¬ 

tables 

Meat 

animals 

Dairy 

prod¬ 

ucts 

Poultry 

prod¬ 

ucts 

Cotton 

and 

cotton¬ 

seed 

All 

groups 

1910 _ 

Index 

no. 

95 

107 

03 

Oft 

Index 

no. 

96 

120 

87 

105 

85 

Ofi 

Index 

no. 

94 

Index 

no. 

Ofi 

Index 

no. 

95 

93 

Index 

no. 

114 

84 

Index 

no. 

1911_ _ 



1912_ 

104 

111 

108 

110 

148 

192 

97 

106 


1913 _ 

99 


1914 _ 

120 
109 
172 
229 
226 
246 
184 
102 
111 
112 
155 
140 
124 
136 
119 
117 
82 1 

104 


1916_ . 

98 

104 

Qd 


1916_- - 


112 

12S 



1917___ 

139 

1AQ 

090 

140 

100 


210 

190 

140 
107 
110 
104 
125 
144 
142 

141 
158 
ISO 
112 

162 

lOv 

1QA 

OOd 

XudS 

OAft 


185 

XWi 

017 

OfiA 

duo 

09A 


170 

Alt 

101 

doO 

IdA 

ddU 
1 AO 



XVl 

iftU 

100 

lOd 

1 1A 


141 

JLOU 

1AO 

IQd 

llv 

lOA 


111 

1A1 

xwt 

001 

ioU 

100 

1924. 

131 

aOJ, 

1 RQ 

Ifift 

XOd 
1 dO 

1925__ ' ’ 


aOo 

1J57 

•Loo 

iffi 

Idft 



lOi 

lAfi 



1927. 


iOo 

I^A 


129 

1928. ' ” 


1XA 


13S 

1929_ 

19ft 

in 

1 RO 


137 


125 


ir>JC 


133 




lUO 

79 

97 


Bureau of AgriealtQial Economics. 
See footnotes. Table 468. 
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Table 468 .—Index numbers of farm prices. United States, 19BS-1BS1 
[August, 1909-July, 1914-100] 
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Tablb 468. — Index numbers of farm prices. United States, 19^B—19$1 — Continued 

[August, 1909-Jtay, 1914-100] 


Group and year 

Jan. 

Eeb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver¬ 

age 

JJLLQBOTJPS 

Index 

Index 

Index 

Index 

Index 

Index 

Index 

Index 

Index 

Index 

Index 

Index 



no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

«U. 

1922. 

114 

118 

123 

■El 

127 

128 

126 

120 

119 

123 

126 

131 

124 

1923. 

184 

136 

136 

137 

135 

133 


128 

132 

134 

136 

137 

135 

192f. 

137 

136 

131 

■E3 

129 

mSm 

132 

139 

132 

138 

1 137 

139 

ir.4 

1925_.5 


146 

151 

147 

148 

148 

KHl 

152 

144 

143 

144 

143 

147 


143 

143 

140 

140 

139 

139 

136 

133 

134 



127 

13<j 

1927 >. 

126 

127 

126 

125 

126 

■Eia 

■Eni 

132 

KSl 

139 

137 

137 

131 

1628*. 

137 

135 

137 

140 

148 

145 

145 

139 

141 

137 

134 

134 

120 

1929*. 

133 

136 

1401 

138 

136 

135 

KDl 

143 i 

141 

140 

136 

135 

138 


134 

131 

126 

127 

124 

123 

111 

108 

111 

106 

■PE] 

97 

117 

1931 >. 

94 

90 

91 

91 

86 

80 

79 

75 

72 

68 

71 

66 

SO 


Bureau of Agnlcaltural Economics. Prices of farm production received by producers collected monthly 
firom a list of about 12,000 special price reporters. This list is made up almost entirely of country-town 
dealers, elevator managers, buyers, and merchants. 

The commodities by groups are as follows: Grains—wheat, com, oats, barley, rye, kafir; fruits and 
vegetables—apples, oranges, grapefiuit, potatoes, sweetpotato^ beans, onions, cabbage; meat ani ma ls— 
beef cattle, calves, hogs, sheep, lambs; dairy producta—butter (represents butter, butterfat, and cream;, 
milk; poultry products—chickens, eggs; cotton and cottonseed; all groups includes also horses (represents 
horses and imues), hay, fax, tobacco, and wool. 

* Eafir, onions, and cabbage omitted. 


Table 469. — Index numbers of general trend of prices and wages 1910-1931 

[1910-1914-100] 


Year and month 

Whole¬ 
sale 
prices 
ofaU 
com¬ 
modi¬ 
ties 1 

Indus¬ 
trial 
wages > 

Prices paid by farmers 
for commodities used 
in— 

Farm 

wage 

rates 

Taxes* 

Living 

Pro¬ 

duction 

Living 

and 

produc¬ 

tion 


Index 

Index 

Index 

Index 

Index 

Index 

Index 


no 

no. 

no. 

no. 

no. 

no. 

no. 

1910___ __ 

103 


98 

98 

98 

97 



05 


100 


101 

97 



101 


101 

98 

100 

101 



102 


100 


100 

104 



99 


102 

99 

101 

lOi 

100 

1916. 

102 

101 

107 

103 

106 

102 

102 

1916. 

125 

114 

125 

121 

123 

112 

10>1 

1917. 

172 

129 

148 

152 

150 

140 

106 


192 

160 

180 

176 

178 

176 

118 

EUOHBSHHHBHJBBHSSHSflBHHHjB 

202 

185 

214 

192 

205 

200 

130 


225 


227 

175 

206 

239 

155 


142 


165 

142 

156 

150 

217 

1922. 

141 

197 

160 

140 

152 

146 

232 


147 

214 

161 

142 

153 

106 

246 

1924. 

143 

218 

162 

143 

154 

166 

249 

1926. 

151 


105 

149 

169 

168 

250 

1926. 

146 

220 

164 

144 

156 

171 

253 

1927. 

139 


161 

144 

154 

170 

258 

1928. 

241 


163 

146 

156 

160 

263 

1929. 

139 

236 

160 

146 

155 

170 

267 


126 

226 

161 

140 

146 

152 

266 


107 





116 

1 




i 





Bureau of Agricultural Economics. 


1 Bureau of X4abor Statistics. Index obtained by dividing the new series, 1926-100, by its pre-war average 
JlO-1914,68.5. 

* Average we^y earnings, New York State factories. June, 2914-100. 

> Index of estimate of total taxes paid on all liarm property. 1914-100. 
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Table 470. — Estimated average property tax per acre on farm real estate, by 
geographic divisions, and united States, 1924-19S0 



Bnieau of Agricaltoral Economics. Average tax per acre in 1924 based on the 1925 Census of Agrlcol- 
tnre. Trends in the United States as a whole and m each geographic division since 1924 are based on 
wei^ted averages of replies to questionnaires sent each year to fanners in all parts of the country. 


Table 471. — Farm wage rales: Averages and index numbers, 1866-19S1 

[1910-1914-1001 


Average yearly 
farm wage^ 


Average yearly 
farm wage ^ 



Bureau of Agricultural Economics. 

1 Yearly averages are from reports by crop reporters, giving average wages for the year in their localities. 


* Years 1866 to 1878 in gold. 

^ 1877 or 1878,1878 or 1879 (combined). 

« Wei^ted average of quarterly reports, April (weight 1), July (weight 5)* October (weight 6), and 
January of the foUowing year (weight 1). 
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Table 472 .—Male farm labor, by geographic divisions, quarterly, 1931 


Divisiozi 

Per month, with 
board 

Per month, without 
board 

Per day, with 
board 1 

Per day, without 
board 1 

Jan. 

Apr. 

July 

Oct. 

Jan. 

Apr. 

July 

Oct. 

Jan. 

Apr. 

July 

Oct. 

Jan. 

Apr. 

July 

Oct. 

North Atlantic... 
N. Cent., East—- 
N.Oent.,West-.- 

South Atlantic_ 

South Central.— 

Western. 

United States.... 

1 

i 

Dots. Dole. 
36.1334.50 
29.0527.16 
3L 02 27.51 
17.6816.07 
17.8816.40 
40.1736.96 
25.35 23.31 

Dots. 

58.65 

43.51 

4L11 

28.93 

28.69 

‘68.73 

39.04 

1 

1 

1 

1 

Dots. 

2.11 

L58 

L63 

!89| 

1.96 

1.33 

Dole. 

2.09 

L52 

L54 

.91 

.88 

1.81 

L29 

1 

Dole. 

2.99 

2.20 

2.21 

L37 

1.26 

2.75 

1.87 

Dots, Dots. 
2.86 2.82 

2.15 2.06 
2.24 2.09 
1.23 L20 

1.16 1.16 
2.73 2.60 
1.80 L73 

DoU. 

2.70 

1.89 

1.87 

1.08 

1.07 

2.32 

1.59 


Bureau of Agricultural Economics. As reported by field and crop reporters. 
1 Includes piecework. 


Table 473 .—Farm real estate: Indas numbers of estimated value per acre, by 
geographic divisions, 1913-1931 ^ 


[1912-1914-100 per cent] 


Geographic 

division 

U12 

1913 

1914 

1916 

1916 

1917 

1918 

1919 


1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 


1931 


Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

In- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 

Jn- 


dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

dex 

New Eng. 

Middle Atl ... 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

no. 

99 



99 

mm 


117 

123 

EE 

135 

134 

EE 

128 

127 

128 

127 

127 

126 

127 

126 

98 

p 

ns 


104 

112 

117 

121 

136 

127 

118 

m 

114 

114 

113 

111 

no 


106 

101 

E.N. Cent—. 

97 

■ 

103 

104 

lie 

116 

127 

135 

161 

151 

132 

128 

121 

116 

111 

104 

mm 

ns 

96 

87 

W. N. Cent—. 

97 

■ 

mm 


114 

mm 

mm 

147 

1S4 

174 

150 

142 

132 

126 

121 

115 

113 

112 

109 

97 

South Atl. 

98 

■ 

103 

98 

108 

119 

135 

161 

198 

174 

146 

152 

151 

148 

149 

137 

134 

132 

128 

116 

E, S. Cent. 

97 

100 

103 

99 


mm 

140 

162 

mm 

IDS 

149 

149 

142 

141 

139 

133 

130 

129 

128 

117 

W. S. Cent— 

96 

mm 

mm 

IDE 

ns 



143 

177 

159 

136 

132 

136 

144 

144 

139 

137 

136 

136 

121 

Mountain-. 

98 

itiw 

ns 

98 

98 

106 

■IM 

EEE 

151 

133 

122 

Ee 

EE 

IDE 

mm 

mm 

mm 

101 

102 


Pacific. 

94 

99 

106 

m 

111 

122 

Ky 

184 

156 

166 

151 

148 

147 

146 

144 

143 

142 

142 

142 


United Stares 


100 

103 

103 

lOS 

117 

120 


170 

167 

139 

135 

B 

127 

124 

119 

117 

116 

115 

106 


Bureau of Agricultural Economics. Based on values as reported by crop reporters. Values os reported 
by the census for 1910» 1920, and 1925 will be found in Table 511 of tbo 1927 Yearbook. 

^ AH farm land witb improvements, as of Mar. 1. Owing to rounding of figures, 1912-14 will not ^ways 
equal exactly lOO per cent. 
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Table 474 .—Number of farms per 1^000 changing ownership by various methods^ 
by geographic divisions^ 12 months ended March 15,1928-1331 


Voluntary sales and Forced sales and related TrihPritfinPA and rift 
trades i defaults, total innentance ana gui 


Geographic division 


New England 
Middle Atlantic. 
East North Central 
West North CentraL 
South Atlantic 
East South Central 
West South CentraL 
Mountain 


United States 



Adininistrato’ and executors’ Total, all classes» 


Geographic division 


1 


New England...............—.—— 7* i 

Middle Atlantic.. 8.2 


East North Oentrri.. 
West North CentraL. 

South Atlantic- 

East South Central.. 
West South Central.. 

Mountain. 

Pacific. 


United States. 



Bureau of Agricultural Economics. Based on returns from crop reporters. 


Nonpar 

1,000 

5C.1 

65.5 
GO. 9 
66.8 
63.3 

62.6 
61.6 
72.8 
53.1 


1 TiiMnding contracts to purchase (but not options). 

* Includes all other sales in settlement of estates. 

* In^uding misceUaneous and unclassified. 
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Table 476,— Bankruptcies among farmersj number and percentage of toted, by 
geographic divisions, fiscal years ended June 30, 1910-1930 


TsTawM iddl6 B&st l^OITth WostNortll Sonfh AtlAtiHr* 
NewEnglaiid nAntrai HAntrai Boum Atlantic 



1910-. 

IVttuiOer Per cent 

Number 

Per cent 

Number 

Percent 

Numberlper cent 

Number 

Per cent 

38 

Z8 

66 

8.3 

35 

7.1 

87 

9.0 

849 

5.7 

1911. 

65 

5.3 

72 

8.2 

35 

7.0 

40 

4.2 

679 

4.8 

1912. 

91 

6.7 

62 

7.0 

55 

9.1 

47 

4.0 

837 

6.4 

1913. 

S3 

4.1 

80 

7.4 

66 

8.9 

71 

5.4 

942 

5.4 

1914. 

100 

4,2 

81 

6.8 

118 

16.7 

116 

6.9 

1,045 

5.6 

1916. 

127 

A4 

97 

9.3 

159 

19.2 

100 

5.9 

1,246 

5.9 

1916. 

164 

6.8 

178 

9.4 

179 

17.0 

115 

6.1 

1,658 

6.9 

1917. 

184 

6.8 

217 

12.2 

193 

17.4 

156 

7.3 

1,006 

7.6 

1918. 

179 

5.3 

186 

16.1 

105 

11.4 

137 

6.7 

li632 

7.0 

1919. 

126 

5.6 

164 

14.9 

102 

11.9 

100 

5.8 

li207 

6.3 

1920. 

108 

6.8 

95 

10.0 

104 

16.2 

86 

5.9 

997 

6.4 

1921. 

100 

3.9 

! 124 

15.7 

177 

23.8 

97 

7.2 

1,363 

0.0 

1922. 

201 

4.9 

264 

19.5 

419 

38.2 1 

192 

11.0 

3,236 

14.4 

1923. 

420 

9.1 

539 

20.4 

730 

43.3 

424 

16.3 

5,940 

17.4 

1921.- 

4S3 

9.7 

788 

22.3 

1,040 

46.3 

640 

16.7 

7,772 

18.7 

1925.. 

617 

9.7 

650 

23.6 

1,071 

41.8 

589 

14.6 

7,872 

17.8 

1926. 

679 

9.5 

' 764 

26.6 

1,142 

42.7 

611 

11.9 

7,760 

16.6 

1927.—.- 

615 

9.7 

567 

20.7 

600 

81,8 

468 

10.0 

6,296 

13.1 

1928. 

621 

6.9 

561 

19.5 

420 

24.0 

453 

8.5 

5,679 

10.6 

1929.. 

352 

4.5 

484 

17.3 

835 

20.9 

387 

6.1 

4,939 

8.7 

1930—.. 

336 

3.8 

375 

14.7 

260 i 

17.1 

826 

4.6 

4,464 

7.4 

1931.-._ 

338 

3,6 

282 

10.6 

201 < 

13.3 

255 

4.4 

4^023 

6.7 


Bureau of Agricultural Economics. Compiled from annual reports of the Attorney Qeneral, 
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Table 476.— Population: Toted populcdion^ number and percentage of toted popu¬ 
lation living in rural areas, ana percentage of all gainfully employed persons 10 
years or older engaged in a^cuUural pursuits, censits years, 1790-1930 


Total popu¬ 
lation 

Rural population living— 

Outside of incorporated 
places of 8,000 or more 

Outside 
of incor¬ 
porated 
places of 
2,500 or 
more 

On farms 


Percent¬ 
age of all 
gainfully 
employed 
persons 
engaged 
in agri¬ 
culture 1 



Bureau of Agricultural Economics. Compiled from reports of Bureau of the Census. 

1 Some changes in classlfloatton of occupations occurred during this time so that the figures are not strictly 


Table 477.— Population: Total, urban, rured-farm, and rural nonfarm by geo¬ 
graphic divisions, census years, 1920, 1930 


1930 1920 1930 1920 



Bural-farm * Rural-nonfOTi * 



United States.llOA 71Q, 6201122,776,046164,804,603168,964,823|31,358,64030^ 167,613 20,047,377 28,662,710 


1 Persons living in incorporated places of 2,600 or more. 

* Persons living on farms located outside of incorporated places of 2,600 or more. 

• Persons living outside of incorporated places of 2,600 or more who do not live on mrms. 






























































































T a bl h 478. —Number of farms, land in farms, harvested acreage, and land in harvested crops, census years 
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Land in barvestod crops 

1929 


I 

1 

rf 

ill 

<S <s 

1 


1 

1 

s' 

mODCb QiHMCO 

Ssfsfa'a'sf^ 

138,716,660 

isggigi 

^4" cd’rH'MS’'^ 

1 

tH 

> i-f t-T 

§ 

S' 

iSs 

il'i' 

od" 

I 

s 

iSSii 

min 

^g-g-rfo? 

B 

T-^ 

2“ 

iis§ii§ 

s'ES'^a'^a'gJ 


§§§ii§i 

Harvested 

So 

|s 

mim 

IfsWs 

gg 

C4 

f 

iS3 

iii 

otfi-Totf 

i 

mu 

grfg-<»-or 

1 

4 

^s'i^a'^a'sJ 

i 

n 

i 

cC idefTcdicJ 

1 1 

1 

1 

iii«s§ 

^'«*‘»Heo'cr t4 

& 

i 

m 

i'll 

1-f 1-* 

s' 

uS 

CO 

§ii§§ 

am 

s 

i 

s 

rH 

liiliiS 

I 

sig§i§a 

i 

fH 

§li§§§ 

^ *o efeo cf T-l 

i' 

§Si 

im 

i 

i 

eS 

i§Sli 

am 

1 

r5 

mm§m 

i'lS'a'g# 

g 

s 

ii§s§i§ 


iisgii 

|§*i¥i'Si 

S 

ii§ 

sMs 

i 

siS'si 

SfS5SSS 



§ 

§' 

aiinggi 

o 

1 

I 

§iil§§ 

i 

: g 

S?2S 

SceO'V 

i 

S 

lEsla 

1 

§ili§l§ 

g 

rH 

rH 

mmm 

1 

iiiisi 

' 1 

SsS 

ga'I' 

I 

ocT 

mm 

mm 

§ 

S' 

mmmni 

m 

d 

rH 

i§igi|g 

3'^ 

1 Jz: 

1 

1 

§§§ii§ 

§ 

■ g 

all 

m 

'i 

iSaSi 

iiaS'S' 

1 

i 

\ 

li 

i 

rH* 

3SS gfe'i'g 

§ 

1 

1 

1 

QQ 

Maine.. 

New Hampshire. 

Vermont..... 

Massachusetts. 

Bhode Island. i 

Connecticut... 

1 

1 

1 1 1 
i 1 1 

1 1 1 
« 1 1 

• ( t 

■ 1 1 

1 I 1 

• 1 1 

1 • 1 

1 1 1 
i 1 1 

1 1 1 

1 1 1 
t 1 1 

1 1 1 

1 1 1 
t I • 
t • 1 

1 1 1 

1 i 1 
• 1 1 

1 1 t 

1 1 t 

1 1 1 

1 1 • 

1 t 1 

1 1 1 

1 1 t 

• 1 1 

1 • 1 

1 1 1 

1 1 1 

1 1 1 
■ 1 1 

1 1 1 

1 1 1 

1 • 1 

1 1 1 
• 1 1 

1 1 1 
• 1 1 

jw « a 

1 

o 

§ 

s 

1 1 1 1 1 1 

1 t t 1 1 1 

1 1 I 1 1 t 

• • i » t 1 

I 1 1 1 1 1 

t I t 1 1 1 

1 1 1 1 1 1 
t 1 1 1 1 1 

1 1 1 1 t 1 

i 1 1 ■ 1 1 

• 1 1 1 1 1 

1 1 1 1 1 1 

1 1 1 1 1 1 

1 • 1 1 1 1 
« 1 t 1 1 « 

• 1 1 1 1 1 
• III! 1 

1 t t 1 1 1 

1 1 1 1 1 t 

t « • 1 1 1 

1 1 1 I 1 1 

1 • • 1 1 1 

I I 1 1 1 1 

1 • 1 1 1 1 
t 1 1 • 1 1 

1 1 1 t 1 1 

1 • 1 1 1 ! 

1 1 1 1 • ! 

1 1 1 1 1 } 

; ; ! : 1 d 
» 1 « 1 1 s 

1 1 1 1 1 ±3 

1 ! ! : i g 

1 ! ! ! 1 o 

1 1 • 1 1 rt 

1 1 1 i 1 S 

1 1 i 1 1 ^ 

1 1 • 1 1 5 

i i! i i 2 

i Jj| 1 

s-s s 

Minnesota. 

Iowa..... 

Missouri..... 

North Dakota..... 

South Dakota_ • ___ 

Nebraska... 

‘gansKm____ _ 

West North Central. 

Delaware.... 

Maryland-... 

District oi Columbia. 

Virginia... 

West Virginia. 

North Carolina........ 

South Carolina. 
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Table 479 .—Number of farms by tenure of operator and percentage of all farms 
operated by tenants, 19W and 1980 


Owner operators 


Managers 


Oeograpbio division and State 
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Table 479 .—Numbers of farms by tenure of operator and percentage of all farms 
operated by tenants, 1920 and 1980 —Continued 



Tenants 

Qeograpliic division and State 

Southern croppers 

Tenants, including 
croppers 

Percentage of all 

farinR 


1020 

1930 

mM 


1920 

1930 

New England: 

Maine_ 

Number 

Number 

Number 

2,004 

1,373 

8,380 

2,287 

633 

Number 

1,755 

796 

2,409 

1,442 

416 

Per cent 
42 

Per cent 

45 

New JTaTnpfthirft . . 



&7 

5.3 




11.6 

9.7 

Massachusetts _ 



7.1 

5.6 

■Rhode Taland^ _ _ 



15.5 

12.5 

noTinAotloiit , ,, 



1,919 

37,102 

6,826 

44,262 

75,644 
65,587 
101,196 
34,722 
27,268 

44,138 

89,064 

76,727 

19,918 

26.641 

63,430 

1,068 

21,113 

3,94$ 

27,394 

67,604 

54,575 

92^482 

20,195 

33,121 

67,638 
101,615 
89,076 
27,400 
37,094 
61,020 
70,326 

3,282 

11,441 

24 

a5 

&2 

Middle Atlantic: 

New York 



19.2 

13.2 

New Jewtey _ 



23.0 

l&O 

PATmsylvflLTiia_ 



21.9 

149 

East North Central: 

nwo _ _ 



2915 

243 

TTldlflTtft _ ^ ^ 



32l6 

341 

TninoiR, .. 



42L7 

43.1 

Miohigau nv - 



17.7 

15.5 

“lyifinoT^sio - - ^ 



144 

142 

West North Central: 

Mfnowjotfl_ 



247 

S1.1 

Towa 



41.7 

47.3 




28.8 

34.8 

_ 

North TifttotA _ . . _ _ 



25.6 

35.1 

South PakotiL 



349 

446 

Nehfasks . 



42.0 

47.1 

NATISfl^ - - - 



66,701 

3,986 

13,841 

85 

40.4 

42.3 

South Atlantic: 

T^eiawere _ _ 

208 

225 

39.3 

33.8 

TWAryTATid 

1,469 

1,646 

28.9 

26.5 

Eiatflct of rjoliimhia_ 

4L7 

23.1 

Virginie^.^._ 

13,716 

1,628 

39,939 

43,789 

97,497 

^291 

29,460 

38,078 

47,897 

86,859 

17,253 

1,834 

69,091 

48,939 

47,745 

14,098 

117,459 

124,281 

206,954 

13,689 

90,330 

103,885 

47,970 

25.6 

28.1 

Wftst Virginia _ 

15,347 
137, 615 
102,7t8 

16.2 

18.6 

North flftroTina 

43.5 

49.2 

OarolinA 

645 

66.1 

fiflnrgi*^. - - .. -. 

100,864 

4,816 

30,260 

6Q,S04 

66,134 

135,293 

75,034 
49,428 
21,056 
105;i22 ! 

174,390 

66.6 

68.2 

■iPinrida __ 

16,737 

25.3 

28.4 

East South Central: 

Kentiickyr. . _ 

88^421 

33.4 

85.9 

Tennessee_ 

113,520 

4L1 

46.2 

Alahaiua rr _ _ _ 

148,209 

106,420 

67.9 

647 

MiSPiSSiUPi.,.- 

179,802 

119,321 

226,017 

66.1 

72.2 

West South Central: 

Arkauwu* 

47,665 

31,309 

8,920 

68,381 

i 

152,691 

51.3 

63.0 

I^isiana—_ -- 

77,381 

107,551 
12A329 

67.1 

66.6 

Oklahoma_-_ 

97,836 

61.0 

61.5 

T^as..-. 

232,309 

301,060 

53.3 

ea9 

Mountain: 

Montana _ 

6,607 1 
6,701 
1,968 
13,7t3 
3,655 

11,028 

11.3 

245 

Idaho 



10; 559 
3,520 

1&9 

25.3 

WyoTniuv - - - 



12.6 

22.0 

Cmorado^ __ _ 



2a 692 

23.0 

345 

New Me'S'i^v* ___ _ 



6,330 

12l2 

2a2 

Arizona. - — _ 



1,601 

2,331 

18.1 

16.4 

ntah . _ - 



2,787 

396 

3,321 

10.9 

122 

Nevada ...... _.. 



445 

9.4 

129 

Pacific: 

Washington, _- 



12,419 

9,427 

25,141 

11,602 

88,160 

12,078 

18.7 

17.0 

Oregon._ 



9,780 

18.8 

17.8 

CalTfomia_ 



24,402 

7,885 

2L4 

18.0 

New England _ 



7.4 

6.3 

Middle A trlanrio _ 



52,455 

20.7 

147 

East North Oentrol 



30^407 

375,019 

642,088 

263,977 

444.169 

28.1 

27.3 

West North central , , 



342 

89.9 

South Atlantic- _ 

. 202,626 
. 20^^ 

244,068 

509,574 

593,978 

46.8 

48.1 

East South Central u.. * 

280,981 

260,639 

622,386 

49.7 

55.9 

West South Centralr,..- _ . 

. 160,281 

526,747 

37,473 

46,987 

687,231 

52.9 

623 

Moun'taln^ -r,_-_-_ 



58,826 

1&4 

244 

Pacific. 



46,270 

20.1 

17.7 

ITnited States.. 

. 501,001 

776,278 

mmmmmrn 

38.1 

424 


1 





Bureau of Agricultural Economics. 
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Table 480. — Farm mortgage debt: Estimated total for all farms, by Staies, 
January 1, 1910-19S0 


State and division 


Maine.. 


New Hampshire 

Vermont.. 

Massachnsetts_ 

Rhode Island_ 

Connectierat_ 


New York__.. 

New Jersey_ 

Pennsylvania, 


Ohio... 

Indiana.,^._— - - _ 

niinois.II—iiiiiiii:: 

Michigan..... 

Wisconsin_ 

East North Central. 

Minnesota^.. 146,160 

Iowa... 431,500 

Missouri-.■ 202,660 

North Dakota.. 101,450 

South Dakota. 88,700 

Nebraska.. 161,860 


Delaware_ 

Maryland.. 

District of Oolumbia. 

Vlrginia.... 

West Virginia. 

North Carolina_ 

South Carolina_ 

Georgia__ 


1,000 

dollars 

24^823 

g,90l 

33,102 

42,550 

3,864 

30,514 



455,540 

1,098,970 

385,790 

267,780 

278,880 

416,860 

295,870 


563,784 

1,424,352 

449,022 

226,714 

372,004 

617,930 

482,596 


558,458 
1,402,178 
447,351 
230,250 
370,946 
599,418 
447,586 


530,025 

1,098,610 

428,227 

204,568 

295,725 

560,078 

487,122 



Bureau of Agricultural Econonaics. 

^ Revised. 


* Preliminary. 
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Table 481. — AgricuUurdl loans from selected Federal and other agencies, outstand¬ 
ing at close of year, 1917-1931 


End of year 

Farm mortgage loans i by— 

Federal Intermediate 
credit bank loans 
to— 

Federal 
land banks > 

Joint-stock 
land bants > 

Loans of 40 
life insur¬ 
ance com¬ 
panies > 

Member 
banks * 

Coopera¬ 
tive associa¬ 
tions* 

Financing 

agencies* 

1917.. 

H 

MUlion 

doUart 

miUon 

dollars 

Million 

dollars 

Thousand 

doUars 

Thousand 

dollars 

1918. 

$ 

60 

78 

85 

219 

393 

446 

546 

632 

667 

605 

585 

553 

530 





1919. 





1920. 





1921. 





1922.. 

—.... . 




1923_ 

1,335 

1,452 

1,523 

1,588 

1,618 

1,606 

1,591 

1,554 


83.627 

43,507 

53,780 

52,704 

81,991 

36,174 i 

26,073 ! 

64.377 

45.255 

9,105 

18,760 

26,272 

39,730 

43,924 

45,103 

50,018 

65,633 

74,813 

1924_ 


192S_ 


192ft_ 

>489 

>478 

<444 

388 

387 

11111111II11111111 

' 1 i 1111111111111111 

111111111111111111 

' pIIIIIIP 111111111111111111 






Btireau of Agricultural Economics. 

1 See table for total mortgage debt, by States. 

> Federal Farm Loan Board. Beginning 1928 loans from jointstock land bants in receivership not 
included. 

9 Association of Life Insurance Presidents. Reports cover operations of 40 companies representing 82 
per cent of the admitted assets of all legal reserve life companies m the United States 
4 Federal Reserve Board. 

«Nov. 30. 
e June 30. 


Table 482. — Selected interest and discount rates, and bond yields, 1917-1931 


Year 

12 Federal 
land 
banks’ 
rates to 
borrow¬ 
ers* 

12 Federal inter¬ 
mediate credit 
banks’ loan and 
discount rates* 

Ylddon 

Federal 

land 

bank 

bonds 

Bateson 

commer- 

cial^^per 

months) 

(aver¬ 

age)* 

Federal 
reserve 
bank dis¬ 
count 
rates 
(New 
York)* 


Discounts 


Aoerage 

Astrage 

Aserage 

Aserage 

Average 

Range 

1017 _ __ ___ 

5.05 



4.33 

4.74 

4 

lOlg _ 

5.45 



4.39 

586 


1910 _____ 

5.50 



4.22 

542 

4n 

1090 _ _ _ - _ 

5.50 



514 

7.46 

4%-7 


5.88 



5.11 

556 

4}2-7 

1999 , - - _ 

5.71 



4.50 

4.48 

4 HlH 

19!^. 

5.50 

550 

mmsm 

4.39 

501 

4 -4)S 

1924. 

5.50 

512 

538 

4.55 

587 

3 -4*4 

1925. 

5.46 

4.59 


4.34 

4.03 

3 -3^ 

1926. 

5.30 

4.70 

4.90 

4.27 

4.34 

3>4-4 

1927. 

5.11 

4.51 j 

4.73 

4.0$ 

4.10 


1928. 

5.05 

4.81 

4.91 

4.26 

4.85 

3h-5 

i9:m. 

532 

556 

5.61 

4.78 

5.84 

4)6-6 

1930 .... 

563 

4.53 

4.54 

4.70 

558 



563 

4.08 

4.03 

5.34 

563 

1J4-8J4 


Bureau of Agricultural Economics. 

1 Federal Farm Loan Board. 


> Federal Reserve Board* 
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Annual 

1931 

.w o o r-t-o 00 oo M 00 os ® o N «© 00 os ^ ® *o eo ® ^ «eo eo oo 00 »o»-»N M ^ »0 

Nor¬ 

mal 

—:orH<6or-«ooo'^cJiwot-»Hi-tOJCsiwNOooo6cJ»STHWost»«oov<eo©T-icocoo«o*o«o 

Decem¬ 

ber 

1031 

—: c ^t 6 cob» 6 ~»a ^*b 6 ^o 66 <c^'v< 1:606 00 wt 6 ^d>cDoo 00 ww 000-^000 too^oo-viwcQ os 

Nor¬ 

mal 

—.^^iibooK'^dir-v<cit-ieij»6bOiHoo*ooooooeooBOOt'-oswcit-.MDook>vJi>oaso»oiH«oo 

Sisks' 

Novem¬ 

ber 

I86T 


II 

—reTra^^6s’^ci>b>6osS'eQt«riioe<ov<’^rac4bo®'<440v*®c4®uo®®®-i^® «-ie«ioi-^oooo 

October 

1931 

—. ds^ftsb *000 6 ^ ^o&cs 6 s'&''ci 6 ’iltfe<<cooodsoo®®o®oo)-v<ot'-ci« 004-^00 

Nor¬ 

mal 

'' .ooe4Qoasc4®'t-ost^«0'^i>®oO'<4<c9«Ht-eou3iH«o^aso6r-c>3as'4too»-'mosiHoov<>o® r-4'<44 

i* 

1031 

-.0'^OS^OS<«'»^t^a6Ndb''sC04^0000®'44C4'<dtC9’<'OdsO)e464'^C4 Ot^®OOOrHOO'«^'<4 

ill 

—r<5"eoc4'VHeoas<«osi-(dsb^‘ds'64 64eQtbV-oio^'^iHeQ®os6toas»-i6sQ6i-4 00 eQ<^odi-<^'«oeQi 6 ' 

August 

1861 

' .'^®'o«6T''4< OOe4Ti(ei9'^® OC4 0 03 '<^’^ V«a0Masio®iHC404O® OIC4QO'^'<d«Cqco«OCOOQaOC4l 

Nor¬ 

mal 

.c4asoso»oosoo«0'^Jt«oQ«ouaoor*r-i woot<-®'V«r-it<-® t-b«eooooooo'^kot«tHO® ^osio 

July 

1031 

—.t- 6 k^cbo® ooeikeor^r-(o^c4dsooc4ooooo® e<<i®iHC4 ® CO® eo® ® <^t-4«oc4'«6c4'«6«6^ 

Nor¬ 

mal 

.C>1COt->OOOS®OSt«TH<^OSt><-]t^>fi<44COeQOSOSrHOOSrH^r^OO®GO®^®OSt->O^C4Q6>Ot--i4«a> 

June 

§ 

.<^'^o»os® ^c6oo®o>OiHoor>«N«®®'#e4 0 '^j*-^t-<oi>-’^®ooo® oo-iiioo w®«ui5o6 

Nor¬ 

mal 

■<d<>-4® 1-06 64i~ith® o®asieoo6-<d«6se4asci|r-i®'«(5(6>6b-assb»o«DO® r7£Jii«0'«|4^d4l 

May 

1031 

.a0'^0Q®t-® DO® ®®aO'^>-H(ooiooooos^^e4Moo®®® «ii4-<^C4«-iaoo® eoiH^Or-tO)' 

Nor¬ 

mal 

.V®^® e 4 iH-^’«rHC)sr-os<Si® rs.^o® o®o®oseoeooo® ® ® ot-'<tf<c>ii®c 4 r-eoevioon 

April 

1031 

”r^i^ercrcrooS»o^r;5«oo^'5N®o6'®K33^rS®N3coS?cTo^5i'aBFre5eTw^57c5'ool^r3 

Nor¬ 

mal 

.® wv«o 6 ®« oii-i'^e^t^i-i®os^T-*o®oo'^ wo®.-HO»-* 6 sorHoowoci»® &tfl»coeoo 6 VeS 

March 

1931 

.c<i® m® 00 t-'^t-'OOse^® OQO e^vi® 04 00 C'-o®®ovt ®6 »q66^os«9 « 6 ’^odso 6 0664 64 66 'off 

II 

.ooi-i®i-i«^iHo6t<-asc6droe4moe«'^® 00 ® <6b-rHaborHt^c4e4oo® ® oow® o6eo64oot<-^ 

February 

1 

' ^wooo®®t'-«eoo®Tt<oW' 0 <«wo-t-Heo-^ooo®®'6 o®i>-'^«5'mo6c6 

Nor¬ 

mal 

.ov*® ®ot^nn®'4<®^om6s®t^o®i-4-^’W<wi>e4o6r-ic6®T-4®®®(i664e4m® ji>e 6 ''^' 

January 

1981 

.® w® ®«e4C4® ®® ®'«('^o® ob-oe6THC4® ®ra®® ® iH®® ®m® osu 6 oq'o® 

. ^s'gg;!$ggs;gisS5g3ggs'ggsg^s'g^gS3gg;^M^Eis^^S5S;£s$ggg 

Nor¬ 

mal 

. 04 ® ® ® ® ® r-® ® ® ® ^ Tt* 1-1 ® ® TH ® t« ® ® 1-1 t -4 vf r-( ® 00 ® 0 db ob 66 off m 6 «6 ub o' 

Station 

Greenville, Me... 

Burliui^n, Vt. 

Boston, Mass... 

Bultelo, N.Y. 

Canton, N. Y. 

Trenton, N. J. 

Fittsburgh, Fa. 

Scranton, Pa. 

Cincinnati, Ohio. 

Cleveland, Ohio.. 

Evansville, lnd__ _ _ 

Indianapolis, Ind .-. 

Port Wayne, Ind. 

Chicago, Ill.-. 

Peoria, Ill. 

Cairo, Ill. 

Grand Bapids, Mich. 

Alpena, Micih__ 

Marquett^Mlch. 

Madison, Wis. 

Green Bay, Wis. 

Duluth, Minn. 

St. Paul, Minn,--. 

Des Moines, Iowa... 

Dubuque, Iowa. 

St. Louis, Mo. 

St. Joseph, Mo. 

Springfield, Mo. 

Bismardc, N. Dak.. 

Devils Lake, N. Dak.. 

Pierre, S. Dak. 

North Platte, Nebr_ 

Omaha, Nebr. 

Concordia, Kans__ 

Dodge City, Kans-- 

lola, Kans_-__ 

Washington, D. C... 

Lynchburg, Va-.-. 

Norfolk, _ 

Parkersburg, W. Va_ 

Ledngton, Ky. 
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u3ieoooo'<<ooaot«(OOC4i-iiC'^a»«st«oa»ooiotot^>t>*b<aococo^cie4^oo^<4<ooo^McD>0'«u3 i^eo 
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Or-iCN>c^t<-u3eoo«oo-«oit«>o<oiHociio»>b'0t^«oct'<t< oo»>oooto>oi^c>4 0r^'dad5r-t"t^iods{Q6^^'c6c('e^eo"" ' 
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gggggggidggggggsg!3^ggggSgsggggggg«gg:;g^gSggs3ggggg 
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gggggEi£^gggg!igR^!2gggr!gggg^g^!;gggggggg!3ggggggggSSg 
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gggg3ggggggggggggE£gggg'ggg:£ggggggggggggggddgggggg 
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gggggggg!;gggi^ggggggi3ggggsggggggg$igg^gg^gggi^gg^sg 
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gg&'gggggg9'gs'&'gggggggggggs;gggg4ggi^gg^ggggg^gggggg 

e4^oooo«<o*^>oeoeor^^bQOoooor*o<ooo>iieQ«o«ocod»C4Cgooe4<0'4ido'boe«eg-«00*oooc4r«’«c4t^ 

^gsg^gggggggs'gggggggggggggsigggggggggssggggggggggg 
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9^ggggg&'g3gggg&'8ggggggggsgg$;c3Sggggc3ggg^ggg!;i^gggg 

^<4<bbH^o6bc6<oao'<4*<Db'g<u3r-ioo9bo<ooT-«t^ooooooi'4t*D9bo>a»i-i^c«it^^»«aoaoaoe4«t»eo 


cii'iQO»coc(ob'^>oa&(bi-4toocsi oo 00 00 0‘W<''d6 09 '^'^ a» totoco obob 04 04 t^ctooo tot*-^boc^ <000 eea> 



Weather Bureau. 

1 Normals are based ou records of 30 or more years of observations. 
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siaaRSSfSWa3is«sllssRassiWl8§IisIS5S^583fsIlSlsI' 


iSSsBgsss^sa^iffssl^eafsslsSfta 

^c4e4^c4j>ofr4^<dodo5oJodod^r4i-i 'olx^e<r4o» * 'i^ ' 


’r4 * *iHr4rHC£3c4od«3eieo»o ledoJ 


IsSSgsIIsIsIaaMIggfeeslsslslfSssslasgssisIMllBs 

ede4e4edr4^«dirf»d»Q'rf*t-l *r4cdT-?i-l'rtl * **-1 • • * • • *r4i-iT-{idc4(d*QeSiHe4edrHeij 


gaslBgsfgHsIssasIslSSSliSsSlsfssSs&IIIIIlssgllls' 

• • *,-j • * *c4«dedc4 * *c4cd 'osod * *c4 * * *i-ii-t *pScir4 *T-ieic4c5^»di«iT-ii-4>-iff4 


BldalilslssSssaHIIIlSBSSBilsIsSsWssiffllsslslssss' 

c4T-ic4cdedc4r^e4'^edcdededed«ed *ip-l *e4cd»-i»-4<^ * *r4 ••••••• *»-iii3ci*r4r-i ‘ei 


f§ssifilesilBSlll53lfMslM§8ssssIssS®IsIs8 .ssss 

y 4 * •i-4r^ *i-Jc4cdr4 *»dc4 *'rf *eded * * *r4r4 **-!« • • • • • 


§RSSll5ll«llISSl88SSSagRSgSliSlSl5?SaS33S3SBt8gSa 

e4cdecedc!fesi'^odc4otc4cde4c4edcir^ed *e4'^c4c4c4 * *i-4 *r4 * ‘i-ir-i * 'i-i *T-i<4i-?ede<c< * * * *i-4 




SSgSSSS3SSSaSSS5SB8JSSSS5S88S8SS8£SSB38S . .^. 

^ • "e^ * ‘rt-lrJ. H -a .et ’el • * • 


*r4 


igSllgSlllIlSSlIl2WSB3lftSSS8£Si«SSgl3lRSS£SSftiW 

c4^'^edc<-Ji>odc4e«ieij*o’e4c4«5eic<uj»-ie4»dfiii««io«S^r4t-?r4,-l * *r4©i * * ' * •t 4 Mrti-l 
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«5»d’^'d*c4^‘^«5e4ed^»dodc<»<Se<3c4e<le4ed’^ 'c^i-t * * *c<l ‘ * *e4c4iH ‘ * “ “ “ “ 


g«sgl«iHI5HSlIgssglsIISlsS55IHWsIIgIsf^sIss88^ 

M5^^id<^»<5*d^ed«S'rf^'<l*ed»dele6e4rHc4'^c4c4<d»-ii-i *»4 *r^r-^oicf *t4 


gsssssasssssssgsssgsassssssgesssssgssa^aa 83^8 

tt5t^t0^uit^Tftc4^e4ed^o6^)>y^r^ei * **4ed 'rfed . . • • • • H f t< eibt* 


feSSS8KSgS.aSSS3SSSSSSSSSSS5SSS8S3SSSSS 


oroiHOO' 


8BB 


sase88SBS3agassa8gssssssss§s@ss8S8ssas8a3ss8sasass 

»-iof * *c<cd Me<i * 'ededc<(i-l ’T-Jt-le^T^edt-icli-lT-iWi-l • • • * e<5c<cQ*u5r<?t4 


aSgSSSSSS8SaS8S8SS5asSSBSSiSSSS88£SgSSgSasssSSSSa 

•gd"a<c4cdcdclq4tst»^e4i^ * »-if-i*-l»-t 


^ISsIssSWSbSS' 


SS8aSRSS38gSSSS9a3S8SSS2SaSSBSS3Sg^BSS 
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cdcdcd-Jcdc4^«j’^cded^«^»«J’*tf-a»ejc4 •»rfcd«d>^t^-^cle4r4c4c4>4 'nrA t 4 i-ttr>i~Kr4^r-j 
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Table 485.—. 


Frost: DcAes of killing frosts, with length of growing season 


Averages and extremes for 80 to 51 years 


Spring frosts 



Length of 
gro^ng 


Latest Average Earliest Average between 

date of date of date of date of average 
killing last kill- killing first kill- dates of 

frost ing frost frost ing frost killing 

frosts 


May 30 
May U 
May 7 
May 22 
Apr. 14 
Apr. 23 

...do- 

Apr. 28 

li^y 8 

Apr. 16 
Apr. 24 
Apr. 11 
Apr. 20 

—do_ 

Apr. 10 
Apr. 21 
Apr. 20 
Apr. 14 
Apr. 16 
Apr. 17 
Apr. 19 
Apr. 22 
Apr. 6 
Apr. 18 
Apr. 16 
Itm. 31 
Apr. 18 
Apr. 16 
— do— - 
May 13 
Apr. 30 
May 1 
Apr. 28 
May 2 
May 13 
May 6 
Apr. 28 
Apr. 26 
Apr. 28 
Afey 7 
Apr. 26 
IVIay 13 
Apr. 30 
Apr. 21 
Apr. 20 
Apr. 14 
Apr. 12 
Apr. 11 
Apr. 4 
Apr. 14 
Maj 11 
May 16 
May 15 
May 10 
Apr. SO 
May 4 
May 1 
do- 


Sept. 10 
Sept. 16 
Sept 25 



Aug. 23 
Aug. 8 
Aug. 22 
Aug. 23 
Sept 12 
Sept. 13 
Sept 14 
Sept. 10 
Sept. IS 
Sept. 12 
Sept. 20 
Sept. 23 
Sept. 26 
Sept. 23 
Oct 2 

—do_ 

Oct. 11 
Oct. 12 
Sept 19 
Sept. 20 
Oct. 1 
Oct. 3 
Oct. 8 

—do_ 

Oct. 16 
Nov- 8 
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Table 485. — Frost: Dates of killing frosts, with length of growing season — Continued 


Averages and extremes for 30 to 51 years 


Length of 
growing 
season 
Average between 
date of average 
first dates of 
ing frost IdUlng 
frosts 
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Table 486. — Annual rainfall by StateSy 1881-19S0 


YEAES 1881-1880 


1881 1882 1883 1884 1885 


1888 1889 1890 


Alabama_ 57.09 

Arizona-. 1L68 

Arkansas_-_ 42.32 

California. 21.46 

Colorado--- 22.61 

Florida_ 66.76 

Georgia.. 62 88 

Idaho. 17.44 

Illinois. 43.71 

TT>din.-na. ___ 44.98 

Iowa.. 44.16 

‘RTfl.nafta _ 33.16 

Kentucky- 41.66 

liOTiisiana_ 60.39 

Maryland-. 4L68 

Michigan. 40.04 

Minnesota_ 33.62 

Mississippi..(56 00) 

Missouri. 39.28 

Montana.. 16.00 

Nebraska-. 30.91 

Nevada..-. 7.21 

New Jersey.. 44.10 

New Mexico_ 22.67 

New York. 35.44 

North Carolina.. 60.81 

North I>akota—. 18.73 

Ohio_—_-. f 62.53 

Oklahoma.(30 00) 

Oregon.. 34 48 

Pennsylvania_ 89.29 

South Carolina..(50.00) 

South Dakota.. 23.62 

Tennessee_ 60.36 

Texas.. 32.23 

ITtah_. 9.57 

Virginia. 36.40 

Washington—. 42.17 

West Virginia-. 49.10 

Wisconsin.. 46,38 

Wyoming. 11.88 

New En^and.. 46.01 

Mean (TTnited States)— 37.65 


38.42 36.99 


I 3A 67 84.78 33.67 37.03 34.60 37.19 


YEAES 1891-1900 



Kentucky_ 

Louisiana_ 

Maryland, and Delaware 

Micnigan.^_ 

Minnesota 

Mississippi_ 

Missouri_ 

Montana_ 

Nebraska_ 

Nevada. 

New Jersey_ 

New Mlexico_ 

New Ywk_ 

North Carolina_ 

North Dcdcota__ 

Ohio_ 

Oklahoma. 

Oregon- 

Pennsylvania_ 

South Carolina_ 

South Dakota_ 
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Table 486.—AnnwoZ rainfall by Stales, Continued 

YEARS 1891-1900—Continaed 


State 






1896 

1897 

1898 

1899 

1900 

Tejras. 

3a45 

29.40 

20.47 

27.65 

32192 

27.41 

27.32 

28.43 

28L7D 

42117 

Utah___ 

14 36 

K^l 

11.56 

11.43 

10.66 

12.20 

1455 

10.61 

12.10 

&38 

Virginia. 

48.74 


46.83 

35.97 

38.09 

42.89 

40.81 

4480 

43.18 

39.^ 

Washington. 

43.82 

82.97 

41.23 

43.42 

85.56 

46.20 

89.82 

33.04 

42l39 

37.56 

West Virginia. 

45.96 

38.33 

39.82 

34.52 

82.82 

43.49 

4L59 

47.61 

4a 97 

37.62 

Wisconsin. 

26.14 

34 95 

29.80 

27.14 

23.14 

31.21 

27.75 

28.07 

29.83 

34 65 

Wyoming. i 

14 90 

15.44 

9.86 

12.14 

17.71 

15.27 

13.24 

13.07 

13.58 

ia95 

New England. 

44 38 

38.96 

43.11 

85.79 

4a 79 

35.98 

EBSEI 

6a 78 

37.76 

44 92 

Mean (United States).. „ 

35.90 

3494 




33.77 j 

33.38 



35.73 


YEARS 1901-1910 


State 

1901 


1003 

1904 

1905 1 

1906 

1907 

1908 

1909 

1910 

Alabama. 

55.61 

49.27 

49.96 

89.21 


55.93 

5498 

48.01 

58.32 

45.20 

Ariasona. 

10.61 


9,87 



15.90 

1466 

15.55 

12.60 

8.99 

Arkansas—.. 

35.28 


44 62 

43.45 

63.66 

56.97 

49.71 

48.88 

4405 

45.21 

California—. 


24 22 


30.39 

21.59 

38.70 

82.49 

18.78 

42.13 

1477 

Colorado. 

1414 

18.88 

13.80 

16.30 


19.71 

16.83 

17.09 

20.96 

1435 

Florida-. 

58.47 

5L24 

65.79 

48.15 

6L43 

63.76 

49.15 

48.54 

49.52 

5488 

Georgia—. 

57.58 

49.99 

53.84 

37.17 


54 60 

48.73 


48.31 

43.60 

Idaho. 

15.40 

16.51 

laeo 

14.70 

15.68 

20.69 

20.47 

16.46 

22.18 

17.08 

Illinois___ 

25.72 

4L88 

34 94 

37.59 

8471 

87.26 

40.65 


43.11 

32.09 

Indiana. 

30.56 

40.06 

36.73 

38.22 

43.18 

39.62 

4483 


48.32 

37.53 

Iowa. 

24.41 

43.82 

35.39 

28.61 

36.56 

31.60 

31.61 


40.01 

19.87 

Kansas.. 

21.35 

3442 

31.35 

31.01 

30.77 

28.58 

26.46 

32.30 

81.15 

19.67 

Kentucky,.. 

85.65 

4435 

41.16 

3410 

47.68 

48.84 

47.76 

41.94 

51.36 

60.67 

Louisiana.. 

50.60 

46.32 

49.92 

44.18 

7457 

48.42 

6400 

58.89 

5402 

49.08 

Maiyland and Delaware. 

45.08 

49.20 

46.94 

36.49 

43.84 

48.01 

48.86 

40.01 

37.47 

37.42 

Michigan.. 

28.06 

32.53 

32.72 

29.73 

83.32 

81.41 

30.67 

20.64 

32.43 

25.69 

Minnesota__ 

24.26 

29.46 

32.85 

20.65 


31.66 

24.03 

29.49 

29.27 

14 73 

Mississippi—.-. 

50.16 

48.07 

44 59 

41.48 

65.43 

5435 

5412 

54.76 

67.97 

47.12 

Missouri. 


44.96 

40.15 

41.62 

45.43 

87.34 

41.81 

42.56 

45.16 

36.86 

Montana. 


15.26 


11.04 

1438 

1447 

17.00 


19.57 

15.99 

Nebradca. 


29.09 

mmk 


31.65 

26.98 

20.52 

2494 

25.55 

17.18 

Nevada.. 

13.20 

7.25 

7.08 


8.32 

15.87 

13.06 

6.34 


5.53 

New Jersey. 


69.44 


43.78 

42.06 

46.38 

1 51.65 

42.58 

40.86 

3473 

iWATiftp 


9.97 

11.25 

14 41 


15.80 

EjE 


12.83 

9.46 

Yorlr _ __ 

43.30 

42.95 

43.27 

84 63 


37.48 

PA 

33.10 


37.26 

North Carolina—. 

62.66 

4446 

50.13 

43.27 

51.94 

50.53 


57.79 

47.78 

48.42 

North Dakota- 


19.34 

19.25 


19.96 

19.72 

iSI 


17.73 

12.19 

Ohio.. 

ii 

87.68 

36.85 

3419 

80.08 

86.88 


Wf iwril 


3403 

Okl^oma_ 


4a 54 

29.41 

29.88 

89.76 

8493 


■vyf'a 


19.24 

Oregon_ 

2 % 

29.88 

24.96 

32.46 

21.05 


31.71 


82.85 

24 96 

Pennsylvania. 


47.29 

4427 

40.44 

43.34 

42.78 

45.45 

39.58 

37.38 

38.90 

South Carolina_ 

t tl 

46.43 

50.87 



5481 

47.79 

53.33 

44.61 

45.31 

South Dakota.. 


19.92 

22.92 

18.46 

2468 

27.95 

18.92 

25.10 


15.49 

T^snessee_ 


49.42 

47.23 

40.74 

50.85 

53.86 

49.14 

45.59 


4417 

Texas_—.. 

-if; 

83.92 


KitMiZI 

41.73 

81.51 

83.86 

32.91 


21.46 

Utah. 

10,05 

9.17 

10.21 

11.43 

13.58 

18.34 


14.82 

19.31 

11.26 

Virginia,. 

50.17 

51.42 

4486 

36.18 

43.58 

40.56 

4419 

45.21 

39.81 

41.37 

Washington_ 

35.30 

42.13 i 

32.02 

81.57 


35.71 

32.02 

32.23 

35.77 

33.26 

West Virginia.. 

44.78 

42.19 

4455 

83.33 

45.53 

44.36 

52.15 

40.47 

43.02 

38.60 

Wisconsin... 

20.15 

22.91 

35 93 

81 91 

35.51 

35 41 



31.97 

21.41 

Wyoming_ 

12.14 

9.81 

12.87 


16.03 

17.82 

1463 

17.28 

16.33 

12.12 

New Engiaud. 

47.79 



39.90 

37.34 

41.54 

41.82 

35.48 

39.84 

35.13 

Mean (United States).— 

34.24 

1 36.30 

1 3497 

31.97 

37.24 

87.39 

36.17 

1 3424 

35.92 

3411 


YEARS 1911-1920 


State 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

Alahamfl. 

52l54 

66.45 

52.06 

4490 

63.75 

5421 

6474 

5422 

65.14 

6420 

ArinrkTtft. - _ 

15.35 

12.64 

12.02 

16.86 

15.60 

17.06 

12.83 

1474 

16.19 

1425 


44 53 

45.83 

54 01 

42.85 

53.08 

4418 

40.72 

4464 

5452 

54 28 

Oalifnmift_ _ 

29.39 

22.27 

26,20 

31.13 

38.82 

3484 

16.48 

2447 

21.29 

24 71 

(Colorado_____ 

19.24 

1484 

17.78 

19.28 

19.49 

1472 

1472 

19.12 

17.26 

1418 

TT^nTfrtB. _ _ _ - 

47.40 

64 88 

44 02 

49.08 

5430 

47.10 

41.36 

saoo 

67.36 

57.79 

riAnrgiA. _ . - _ 

44 23 

63.02 

46,47 

45.58 

49.63 

43.50 

47.41 

4473 

6491 

69.73 

IdiAO-.. 

17.68 

21.62 

19.88 

16.20 

19.09 

20.63 

20.29 

16.98 

1444 

17,77 

, _ _ __ ! 

34 95 

35.55 

85.40 

24 99 

4L90 

37.17 

32.54 

37.94 

37.56 

32.80 

Indiana_ 

39.85 

40.69 

44 20 

31.54 

41.77 

40.69 

3482 

40.83 

80.01 

3497 

Iowa _ 

31.37 

28.65 

29.95 

31.93 

39.53 

2490 

27.81 

32.78 

3476 

81,75 

____ 

24 63 

26.69 

23.02 

23.08 

40 77 

23.84 

19,60 

27. CO 

2465 

26.65 

Kentucky ..... - _ 

46.77 

47.93 

47.46 

41.80 

51 92 

45.49 

4401 

40.04 

52.13 

44 90 

Xjouislana,..- _ 

6L9S 

6481 

64 65 

54 37 

53 26 

61.07 

40.22 

5446 

6497 

64 12 

Maryland and Di^awara.- 

43.61 

43.42 

34 98 

85.97 

43.58 

40.47 

40-66 

37.90 

47.62 

4495 

Michigan ... —_ 

34.26 

3434 

29.79 

30.02 

30.75 

33.97 

27.21 

29.47 

30.23 

29,10 

Minnesota- 

29.10 

22.45 

25.49 

2446 

2442 

24 27 

20.09 

2498 

27.56 

25.25 
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TabI/B 486 .—Annual raififaU by States, 1881—1980 —Continued 

YEARS 1911 - 1920 —Continued 


1019 1920 



87.42 34.28 


I 33.60 37.30 37.49 


YEARS 1921-1930 



Weather Bureau 
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Tablh 4&7.—Production of lumber, by StcOee, 1879, 1889,1899, 1909,1919,1999, 

and 1980 



Forest Service In cooperation with Bureau of the Census. 

I Preliminary. 

* Includes cut of Nevada. 

•Included in ‘"All other.” 

•Indudes cut of District of Columbia. 

•Induded with California. 

•Indudos cut of North Dahota. 

^Beported as cut of Alaska. 

Tnftti 

•Indudos cut of Iowa, Kansas, and Nebraska. 

10 Exdudes custom mills (3,196,527 M feet b. m.). 

II Indudes both merdiant and custom sawing. 

u Indudes 2,655 mills cutting less than 50,000 feet each per year, 
u Mills cutti^ less than 50,000 feet each year exduded. 
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TABLE 488. —Average value of lumber at the mill per thousand feet board measure^ 

in staled years 


Kind of wood 

1899 

1909 

1919 

1927 

1929 

1930 

Softwoods: 

^ _ 

Dollars 

Dollars 

13.99 

Dollars 

32.23 

Dollars 

25.92 

Dollars 

25.40 




19.95 


34 39 

3483 


_ __ 

nvnress- _ _ 

13.32 


38.38 

39.91 

35.29 



8.67 

12.44 

2462 

19.45 


16.91 


9.08 

13.95 

29.16 


18.90 

17.04 


8.73 

12.68 

23.39 

17.69 

18.35 

17.18 


16.25 

29 98 

20.82 

17.97 

17.64 


^Bxi¥ri 

1A80 


33.81 


30.33 

Spmce_ _ ^ ^ ^ _ 

11.27 

16.91 

30 76 

26.59 

28.64 

23.66 



12.30 

18.14 

35.90 


43.08 

38.10 



15.39 

27.75 

26.04 

26.47 

23.52 

White fir' " _ - - 

(0 

12.69 

13.10 

25.66 

19.92 


17.57 

"V^hitepiTift 

18.16 

32.83 

29.90 

29.87 

27.81 

Yellow"pine..— 

8.46 

12.69 

28.71 

2Z.T7 

25.66 

2106 

Hardwoods: 



15.84 

24.44 

52.69 

43.82 

43.14 

39.72 


12.84 

10.50 


39.84 

39.88 

35.51 


13.25 

29.98 

27.21 

28.39 

25.89 


16.95 

35.79 

4103 

39.35 

36.39 


13.37 

iA12 


29.35 

M.6i 

23.91 


10.37 


3224 

30.92 

29.70 

22.73 


11.47 

17.52 

36.39 

36.^ 

25.28 

30.20 


9.63 


3268 

32 81 

34 42 

27.67 

33.00 


18.78 


44 37 

37.08 

40.33 


11.83 

15.77 

35.56 

35.35 

36.93 

34 54 


13-78 


37.87 

35.72 

38.43 

29.29 

RyCflTMorft 


1A87 

30.32 

29.31 

30.07 

26.54 
23.47 
100.75 
3A19 

TilTJAlft 

(0 

36.49 

1187 

28.42 

24 45 

25.39 


43.79 

7213 

11164 

119.15 

40.66 



25.89 

4165 

38.58 

** 


All Irindfi . 

11.13 

15.38 

3221 

25.80 

26.64 

22.81 



Bureau of the Census in cooperation with the Forest Service. 


^ No data availahle. 


Table 489. —Lumber consumption per capita,^ census years, 1809-1929 


Year 

Per capita 
consump¬ 
tion 

Year 

Per capita 
consump¬ 
tion 

Year 

Per capita 
consump¬ 
tion 

1809 _ 

Fs& b, m. 

55 

55 

65 

95 

235 

260 

340 

1870 

Feet b. m. 
365 
435 
460 
505 
476 
400 
825 

1924.. 

Feet b, m, 
345 
345 
335 
300 
306 
276 

1819 _ 

1889 __ 

1925 _ 


1890 

1996 

1839.. 

1«U_ _ 

1927_ 

1849_ 

lono. 

1928-„ __ _ 

1859. 

1014_ __ _ 

1929. 

1869_ 

1010 





Forest service. 


1 This table takes into account the exports and imports of lumber, and in the decade, the estimated total 
production as well as the increases and decreases in mill and yard stocks. 
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Table 490 .—Pulpwood consumption^ wood-pulp and paper production by States in 

stated years 


ie||2&3SB 


Paper prodnotion 

1909 

1919 

1929 


1909 

1919 

1929 

1930 

1926 

1927 

1929 

1930 

■ 




w^iunm 

1.000 

short 

1.000 

short 






cords 


cords 

cords 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

tons 

. 162 


% 

% 

127 

S 

% 

0 

244 

177 

124 

HE 

264 

974 

231 

97« 

mm 


1,312 


mm 

917 

981 

KSS: 

868 

954 

wm 

mm 

46 

52 


43 

26 

83 

29 

29 

611 

540 

562 

491 

- 133 


313 


64 

mm 

178 

193 

847 



991 

47 

204 

266 

mm 

37 

130 

190 

182 

224 

281 

318 

279 


376 

376 

243 

213 

232 

213 

138 

206 


196 

168 

. 922 


826 

763 

086 

812 

663 

596 


1,468 

1,513 

1,34S 

- 146 

159 

0 


64 

61 

0 

0 

0 

(*) 

70 

65 

66 

27 

0 

(«) 

27 

10 

0 

0 

777 

812 

937 



*172 

0 

*351 

84 

*124 

*257 

*249 

146 

188 


129 

. 295 

424 

398 

358 

136 

215 

213 

189 

678 

71fi 

749 

663 


(») 

0 

75 


0 

0 

68 

31 

33 

84 

97 

71 

112 

^^26 

24 

69 


^^26 

26 

84 

87 

73 

69 

95 

12€ 

376 

37S 

49 

62 


216 

14S 

193 

242 

262 

. (») 

13{ 

mm 


0 

84 

524 

566 

17« 

233 

382 

396 


84 

0 

(*) 

4G 

39 

0 

0 

49 

48 

62 

36 

- 67e 

854 

1.234 

1,18J 

325 


734 

mm 

\m^> 

895 



- 101 


IBEjH 

661 

61 


407 

344 


1,933 

2,172 

1,961 

. 4,002 

6,478 

7,645 

7,196 

2,491 

3,518 

4,863 

4,630 

9,182 

10,002|ll,140|l0,ie9 


state 


Callfomla_ 

Louisiana_ 

Maine. 

Massachusetts... 

Michigan_ 

Minnesota. 

New Hampshire- 

New York. 

North Carolina-- 

Ohio_ 

Oregon—. 

Pennsylvania.— 

Tennessee.. 

Vermont. 

Virginia.. 

Washin^n. 

West ViTj^nla.— 

Wisconsin. 

All other States.. 


Total. 


Bureau of the Census in cooperation with the Forest Service. 

1 Includes Washington. 

> Included with Oregon. 

«Included in "All other States.^' 


* Includes Cidlfomia. 

< Induded with California. 


Table 491 .—Pulpwood consumption^ - 


• and paper production of the 


Year 


Pulpwood 

consump¬ 

tion 


Wood-pulp 

production 


Paper pro¬ 
duction 


Year 


Pulpwood 

consump¬ 

tion 


Wood-pulp 

production 


Paper pro¬ 
duction 


1899.. 

1904-. 

1006- 

1906- 

1907- 

1908- . 

1909- 

1910- 

1911- 
1914- 

1916- 

1917- 

1918- 


Cords 

1,986,310 


3,192,123 
3,661,176 
3,962,660 
3,346,963 
4,001,607 
4,094,306 


Sharttons 

1,179,626 

1,921,768 


Shwttons 

2,167,693 

3,106,696 


4,470,763 

6,228,568 

6,480,076 

6,250,794 


2.647,879 

2,118,947 

2,495,623 

2,633,976 

2,686,134 

2,893,160 

3,435,001 

3,609,939 

3,813,861 


1919- 

1920- 

1921- . 

1922- 


4,216,708 


6,270,047 


6,919,647 

6,061,623 


1925- 

1926- 

1927- 

1928- 

1929- 

1930- 


Corda 

6,477,832 

6,114,072 

4,557,179 

6,548,842 

6,872,870 

6,768,082 

6,093,821 

6,766,007 

6,750,935 

7,160,100 

7,645,011 

7,195,524 


Short tons 
3,617,952 
3,821,704 
2,875,601 
3,621,644 
8,788,672 
3,723,266 
3,962,217 
4,394,766 
4,313,403 
4,610,800 
4,862,885 


j86ort ions 
6,190,861 
7,334,614 
6,356,317 
7,017,800 
8,029,482 


9,182,204 


10,002,070 

10,403,338 

11,140,235 

1^169,140 


Bureau of the Census in cooperation with the Forest Service and Federal Trade Commission. 

100446®—32- 59 
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Table 492 .—Pvlpwood conBumption, hy kinds, 1909, 1919,1929, and 19S0 


Kind of wood 


Spruce; Cords 

Domestic_-_ 1» 249 

Imported. 768,832 

Domestic. 659,667 

Imported. 

Pine: 

Soutliem yellow pine. 

Jack pine. W 

Miscellaneous pines. 90,886 

Poplar: 

Domestic.-. 802,876 

Imported. 26,622 

Balsam £r: 

Domestic. 95,866 

Imported..-... 

Yellow poplar.-.-. 

White f&. 37,176 

Beech, birch, and maple. 31,390 

Qum. 

Tamarack (larch). 

Other woods. 188,077 

Slabs and mill waste. 248,977 


Total.I 4,001,607 I 6,477,832 

Bureau of the Census in Cooperation with the Forest Service. 

J Included in Miscellaneous pines.” 

* Includes a small quantity of imported hemlock. 

9 Includes chestnut. 


1919 

1929 

1930 

Cords 

Cords 

Cords 

2,313,419 

2,074,267 

1,844,937 

873,796 

1,029,913 

888,266 

796,164 

1,309,170 

16*379 

>1,222,961 

234,463 

1,036.272 

>1,030,273 

61,581 

195,677 

200,970 

7,666 

180,160 

329,466 

291,897 

168,220 ! 

157,829 

169,092 

181,840 

317,662 

330,648 

106,974 

46,412 

48,936 

72,606 

129,697 

107,796 

31,138 

111,064 

90,662 

>183,426 

76,960 

* 226,147 

30,356 

44,042 

39,685 

41,826 

61,835 

40,054 

38,013 

163,668 

76,681 

176,081 

661,285 

696,602 

6,477,832 

7,645,011 

7,196,624 


Table 493.— Paper: Consumption "by kinds, and apparent per capita, specified 

years, beginning 1810^ 



Forest Service. A computed table based on Bureau of the Census and Forest Service bulletins. 


1 Imports added to United States production and domestic exports deducted. 

* Domestic production only, value of exports and imports being approximately OQuaL 
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TabiiE 494 .—Stock grazed on the national forests, and receijds, by years 



Cattle Horses Swine Sheep 



Number 
632,7d3 
1,016,148 
1,200,168 
1,304,142 
1,491,386 
1,409,873 

1.351.922 
1,403,025 

1.456.922 
1,517,045 
1,627,321 
1,768,764 
1,953,198 
2,137,854 
2^135,627 
2,033,800 

88,599 

1,999,680 

1,882,491 

1,804,274 

1,664,087 

1,538,942 

1,456,858 

1,403,192 

1,335,903 

1,322,465 

1,321,431 


Forest Service. 


Number 

59,331 


1 No data available. 

> Induded with cattle, 
s Included with sheep. 


Number 
1,709,987 
6,762,200 
6,667,083 
6,960,919 
7,679,698 
7,558,650 
7,371,747 
7,467,890 I 
7,79a 953 
7,560,186 
7,232,276 
7,843,205 
7,58a 034 
8,454,240 
7,936,174 
7,271,136 
553,268 
6,936,377 
a 497,912 
6,377,769 
a 301,308 
ai62,263 
6,21^657 
a376,838 
a497,081 
a650,719 
a799,236 


* Subject to revision, 

< Last 6 months only. 

• Calendar year. 



Table 495 .—Number of stock grazed on nationcd forests, hy States, calendar year 
19S0, and total grazing receipts, fiscal year 19S0 



Alabama.. 

Arizona. 

Arkansas. 

California. 

Colorado. 

Florida. 

Idaho. 

Montana. 

Nebraska. 

Nevada. 

New Hampshire,,-, 

New Mexico. 

North Carolina- 

Oklahoma. 


Utah_ 

Virginia. 

Washington-,.- 
WestVirginia-- 
Wyoming_ 


Beceipts 

Cattle Horses Swine Sheep Goats from 

grazing^ 


Number Number Number I Number 


1,821,431 4^3 


Forest Service. 

i Includes grazing trespass. 



Dollars 

30 

13a 481 
408 
I0a413 
387,085 
397 
247,363 
16a 561 
ai22 
9a 560 


>1,960,642 


t Includes Georgia $107, Maine $17, and South Carolina $9. 


























































































































































928 YEARBOOK OF AGRICULTURE, 1932 

Table 496.— Fre&-use timber, cut from national forests, by States, 1910,19B0,19^, 

and 1930 

Fiscal year 1910 Fiscal year 1920 Oalontoyear 

, Fsti* Esti- rpofftl Esti- Total Esti- 

dSitity ^ quantity ^ quantity ^ quantity 


Alabama-.- 

Ajftalra _- 184 

Arizona. 8,254 

Arkansas. 513 

California_ 7,047 

Colorado. 12,550 

Florida.. 95 

Geonda._-_- 

Idaho.. 1^937 

Michigan. 

Minnesota. 881 

Montana-. 14^ 718 

Nebraska. 

Nevada.— 1,710 

New Mexico. 10; 004 

North Carolina. 

North Dakota.. 21 

Oklahoma_ 123 

Oregon. 1(^ 068 

Pennsylvania.. 

South Dakota__ 3,476 


T Mft Jb, m. 

4,897 

6,418 

61 

5,238 

9,783 

330 

10 

14,455 

216 

160 

8,161 

3 

1,777 

8,859 

17 


Number Mft. b. m. Number Mft. b. m. Number 
12 . 


Utah. 

Virginia.. 

Waaliington—_ 
West Viiginia.. 
Wyoming_ 


7,436 2,674 


2 ^ 631 7,289 

918 131 

183 40 

16,800 11,961 


1,735 419 

10,614 7,246 

778 406 


Total. 104,796 35,364 88,000 37,336 86,768 42,135 116,096 53,930 



Forest Service. 

Table 497 .—TurperUine and rosin: Industrial consumption^ calendar years 

1928-1930 



Turpentine 



Automobiles and wagons_ 

Chemicals and pharmaceuticals. 

Foundries and foundry supplies. 

Unnlftiim _____ 

Matches... 

Miscellaneous. 

Oils and greases. 

Paper and paper size.. 

Pamt and varnish... 

Printing Ink... 

Sealing wax, pitch, insulations, and plas 


Bureau of Chemistry and Soils. A few concerns did not report; to cover these, estimates were TwndA. 
The estimated quantities consumed by the nonreporting concerns are less thati 5 per cent of the total. 
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Table 498. Hunters^ licenses issued by States, with Mol money returns, for the 
seasons 19S8-B9 and 19B9-S0 


Licenses Issued 


B®*!-**"* Total 


Money returns 1 


1928-29 1929-^ 1928-291929-d 1928-29 1929-80 1928-29 1929-80 



219,652.05 
110,829.00 
67,644.95 
289,303.55 
381,664.00 
189,112.50 
148,881.001 195,969.50 

86,041 50 


6,376,699 6,848,219 62,062 51798 6,428,761 6,003,0179,391,412.3310,013,925.72 


Bureau of Biological Survey. 

1 Includes amounts received from combined hunting and fishing licenses, but not from Hoatimw to fish 
only. 

* No resident lieense required. 

* Combined hunting and fishing license. 

4 Totals are exclusive of Mississmpi for both seasons and of Tennessee for the 1929-30 season, as the figures 
are not available. Figures given include combing hunting and flshu^ licenses, which tor many States 
cannot be separated, many such licensee bdng tahen out by anglers only. 






























































































Table 499 .—Current status of FedcraM.d and emergency road construction as of June SO, 1931 


930 
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Balance of 
Ecdoral old 
funds avail¬ 
able for new 
projects 

Dollars 

3,291,390.70 

92,674.36 

114,679.63 

920.386.10 

1.908.342.74 
4,388.65 

73.516.71 

1.604.812.74 
1,049,771.28 

395,029.73 

279,005.33 

766,222.13 

4,069.10 

886,026.70 

183,559.66 

253,076.15 

612,261.07 

91,940.61 

1,697,188.86 

1,973,791.60 

27.432.47 

3,769,645.69 

30.847.48 

2,120,118.98 

904,033.63 

204.167.11 

94,801.98 

1,177,668.27 

86,786.38 

16.421.72 

1,608,127.62 

1,087,240.83 

1,236,446,47 

8,011.61 

442,216.97 

1.151,37& 69 

98,072.80 

I 

1 

1 

1 

1 

Mileage 

% 

rHU3<0^e4U3^eoa»C4<0*0‘^C40t-Oat--OOC1000iHOOeOr-C4C^OBV'COeOOU3'^iH 

o 

1 


1 1 
t 1 
i 1 

1 1 

1 1 

1 I 

1 1 


^^t^-^Oiua^eor-eQOaiO iOCOr-t9^0t^60U300»a900V<C4^a>0'^90r-(‘^,H 

Emergency 
advance 
fund ^ 

sg iS;: ! isssssssssssssssssss^s i isssssss 

Mi Ui ! i Hmm 

I i 1 • 1 fk 

1 f 1 l-t II 

1 

gi 

g‘ i 

1 

1 

Federal aid 
allotted 

IsMlll«SsflllllSlalllesl511sl^SSsra¥ 

ctfr-T T-r of ,-r 

[::S 

m 

r-r 


ifisumatea 
total cost 

r4* 00 * 0 ^ r4* rt" th‘ rJ* «d'r4‘ ufr-T cf 

Under constroctlon 

Mileage 

Total 

Miles 
351 5 

489.3 

337.7 

390.9 

295.2 
49.0 

52.6 

175.6 

416.9 

304.1 

810.4 

281.3 

239.4 

561.4 

416.6 

266.2 
101.0 

62.1 

78.9 

338.3 

368.8 

262.5 

311.8 

1,046.1 

445.6 

866.6 

27.1 

74.7 

397.0 

697.9 

248.5 

910.7 

252.7 

416.1 

337.1 

251.7 

42. ll 

1 

OQ 

^oocQi-ftQO 1 > iaoak<-4 ttHoo^Hco icg loatotoooat^oo •U3 0'^'4*<oi>-co 

i i isg^ ifJigsg i’' 

1 1 eg T«I r-t eg IifH ^ T-l 

lit, II 1 

1 1 

t 1 

1 1 

1 1 

1 1 

1 1 

i 

■“’■'“K'o'sS'^rEsroISlQ^HcTeo'wcolS-tj* o> o a» o»’ 5 rcoGrw'ci'S''o^rECloo 5 TTeOrT 5 fro 6 

251.7 

42.1 

Emergency 

advance 

fundi 

F:!S8S8S8^^SSS8SSQ^SS9S88SSS9i388S98g38&$SSS 

T-t i-» rri-T'r-fofrTrH* rTr^pfi-T r^rTr^cf 

Federal aid 
allotted 

slsP^§S?sllPSSlSlaS^s58ss?lsi¥BWWllSS 

edtirc(fr4*VeO'tfeorjrr4‘ ci’vfrf'cCcorfteTrH rT-tjTe^DfofvTco^uy 

Esttnmted 
total cost 

ssssslWsllRlIsgWWSIlSa^IaflMSWgSlSl 

IS 

at 

mileage 

2.115.8 

841.9 

1.737.7 
1,928.0 

1.343.3 

256.9 
306.0 
540.0 

2,796.0 

1.281.9 

2.267.7 
1,679.0 

8.163.1 
8.14a8 
1,619.0 

1.418.9 

603.2 
707.0 

724.2 

1.804.8 

3.987.3 
1,772.7 

2.669.6 

1.835.1 

3.848.9 
1,092.0 

392.9 

655.2 

1.927.9 
2,684.0 
1,070.6 

4.363.2 

2.663.6 

1.981.3 

1.267.7 
2; 664.4 

215.4 

State 


Alabama.. 

Arizona... 

ArkftTifHMi. _ ___ 

California. 

Colorado_ 

Connecticut. 

Delaware. 

Florida.. 

Georgia. 

Idaho. 

Illinois. 

IndiftTiR_ 

Iowa.-.-. 

ITflTlfMfi___ 

Kentucky__ 

Louisiaua. 

Maine. 

Maryland___ 

Massachusetts... 

Michigan_ 

Minnesota. 

Mississippi.. 

Missouri__ 

Montana... 

Nebraska__ 

Nevada. 

New Hampshire. 

New Jersey.-. 

New Mexico... 

New York_ 

North Carolina. 

North Dakota_ 

Ohio. 

Oklahoma__ 

Oregon. 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 I 

1 1 

1 1 

1 1 

1 1 

1 1 
* 1 

II 




















































































9S1 


MISCELLANEOUS AGRICULTUIIAL STATISTICS 






















932 


YEAEBOOK OF AGRICULTURE, 1932 


Table 500. — Federal-<iid highway system: Mileage, Federal-aid apportionment for 
fiscal year 19S2, and total apportionment for years 1917 to 19SS, inclusive 


State 


in ap¬ 
proved 
system 
June 30, 
1931 


Apportionmont 
for fiscal year 
19331 


Aggregates of 
apportionments 
for fiscjal years 
1917 to 1938, Inp 
elusive 


Alabama. 

Arizona. 

Arkansas__ 

California. 

Colorado.. 

Connecticut. 

Delaware. 

Florida. 

GeorglSL. 

Idaho__. 

Illinois. 

Indiana. 

Iowa. 

TC ansap _ 

Kentucky.. 

Louisiana.. 

Maine... 

Maryland.. 

Massachusetts...., 

Michigan... 

Minnesota.. 

Mississippi.. 

Missouri.. 

Montana.. 

Nebraska... 

Nevada. 

New Hampshire... 

New Jersey-.. 

New Mexico.. 

New York. 

North Carolina.... 

North Dakota. 

Ohio.. 

Oklahoma.—_ 

Oregon.. 

Pennsylvania_ 

Rhode Island.. 

South Carolina..., 
South Dakota_ 


mies 

3,931 

1,979 


904 
608 
1,926 
6,557 
8,116 
6,772 
4740 
7,214 
7,920 


2^725 

1,576 

1,828 

1,437 

5,242 

6,885 

3,661 

7,530 

6,127 

5,574 

1,560 


1,315 
3,616 
“ 782 
,374 
,439 


Texas. 

Utah_ 

Vennont.,.- 

Virginia_ 

Washingtoii- 
wSTvSginlj 
Wisconsin.— 
Wyoming,.- 
Hawaii. 


4769 

3,247 

6,335 

452 

3,232 

6,193 

3,783 

11,722 

1,751 

1,036 

3,650 


4216 

5,493 


217 


Amount 

$4250,169.00 

1,556,080.80 

1.846.477.60 
4,121,029.40 

1.988.953.60 
687,401.80 
529,375.00 

1,437,872.40 

4753.344.80 
4330,448.00 

4476.553.80 

4698.897.20 

4794805.20 


1,994,012:00 
1,537,80460 
944,168.20 
895,404 60 
1,511,244.00 
3,338,014.60 

4976.273.40 

1.907.440.80 

3.314.415.40 
4234177.00 

4254040.80 

1.394753.40 
529,375.00 

1.464483.60 

1.734343.40 

4344506.80 

4554007.00 

1.710.936.60 
4971,69440 
4553,034.80 
1,76426460 

4.644667.40 
529,375.00 

1.469.603.80 

1.704764.40 

4304158.60 
4770,22100 

1.224560.80 
529,37400 

1,96438460 

1,681,21440 

1,164217,20 

4640,713.00 

1,359,009.40 

529,37400 


Amount 

$26,466,617.00 

17,894597,80 

21.634105.60 
44020,084.40 

24103.140.60 
4036,063.80 
4324 692LOO 
15,315,624.40 


54,049,531.80 

83,031,79420 

35,069,286.20 


24,183,801.00 

1^363,278.60 

11,699,768.20 

10,831,82460 

18,523,440.00 

37.634783.60 

36.921.156.40 
24 386,387.80 
41,240,03440 
25,484631.00 
2494472480 

14259.531.40 

4014126.00 

14864408.60 

24244450.40 
64299,059.80 
24163,944.00 


47,164,053.40 

29,711,400.80 

20,205,543.60 

57,081,871.40 


17,994865.80 

20.724404.40 

27.794.856.60 
74124,72200 
1442414480 

4114141.00 

24574820.60 

19.124398.40 
14548,177.20 
31,834206.00 
14884 307.40 

4019,923.00 


Total-. 


194877 


104874000.00 


1,240,37400400 


Bureau of Public Roads. 

1 Net apportionment after deduction of $14004000 in repayment of emergency advance funds. 
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Tablb 601 .—Mileage of roads in State highway systems, including Federal'<tid 
system, of end of 19S0 and total mileage 1991, 1992-1980, as reported hy State 
highway departments 


Surfaced roads by types 



Bureau of Public Beads. 

1 Includes 1,008 miles of miscellaneous surfocing not allocated by types. 
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Table 502 .—Total State highway income and funds available 19S0, as reported by 

State authorities 


State 


Total 

funds 

available 


Bal- 
lancesatl 
first of 
year 


Total 

income 

for 

State 

'highways 


State 
taxes 
and ap¬ 
propri¬ 
ations 


Motor 

vehicle 

fees 


|GasoIlne| 

tax 

Ireceiptsl 


From 

Icounticsj 

and 

miscel 

laneous 


State 

high- 

way 

bonds 

sold 


Federal- 

aid 

road 

funds 

used 


Alabama. 

Arizona. 

Arkansas. 

California. 

Colorado. 

Connecticut. — 

Delaware. 

Florida. 

Georgia. 

Idaho__ 

UUnois. 

Indiana. 

Iowa.. 

Kansas. 

Kentucky. 

Louisiana. 

Maine. 

Maryland_— 

^lossachusetts-. 

Michigan. 

Minnesota. 

Mississippi. 

Mtesouri—. 

Montana. 

Nebraska_ 

Nevada.. 

New Hampshire 

New Jersey_ 

New IMevieo-.— 

Now York. 

North Carolina. 
North Dakota- 

Ohio. 

Oklahoma. 

Oregon. 

Pennsylvania— 
Khode Island... 
South Carolina. 
South Dakota.. 

Tennessee. 

Texos... 

Utah. 

Vermont. 

Virginia. 

Washington.... 
WestVfrglnla.- 
Wisconsin...—- 
Wyoming_ 

Totol. 


1,000 

dollars 

17,655 


48,365 
49,744 
10,086 
15,890 
8,710 
10.932 
14,339 
6,780 
7a 108 
24,055 
56,077 
19.364 
28,788 
33,519 
17,711 
20,148 
29,214 
51,448 
46,670 
5,298 


6,016 
11,469 
2,629 
10,995 
67,714 
9,643 
145,158 
29,347 
4,195 
49,764 
21,001 
17.025 
103,805 
4,493 


9,078 

78,950 


5,263 

8,811 

21,862 

15,806 

32.126 

33,919 

3,953 


1,000 

dollars 


457 
1,147 
13,646 
2,177 
1,107 
6 
967 
719 
459 
6,664 
706 
7,281 
1,637 
2,737 

7.573 
1,021 
4,045 
5,345 
2,851 

11,668 

790 

5.826 

168 

870 

101 

2,109 

9,270 

1,026 

75,664 

8,561 

359 

8,976 

2.284 

1,267 

29,117 

1.573 
7,032 
3,326 

23,746 

10,149 

425 

1,077 

3,758 


5.918 

7,178 

470 


1,000 
dollars 
14,295 
4,873 
47,218 


7, 

14,783 

8,704 

9,976 


6,321 
63,444 
23.349 
48,796 
17,827 
26,051 
25 946 


16,103 

23,8C9 

48,697 

35,003 

4,508 

43,090 

6,867 

10,699 

2,428 


58,474 

8,618 

69,494 

20,786 

3,836 

40,788 

18,717 

16,758 

74,m 

^920 

31,630 

5,752 

65,214 

42^150 

4.838 

7,734 

18,104 

15,806 

26,208 

26,741 

3,483 


1,000 

dollars 


709 


4,697 

471 


6,679 


325 

167 


820 

429 

1,044 

2,723 

1,160 


1,960 


107 

106 


11,992 

197 

6,709 


322 


73 

666 


1,000 

dollars 

2,851 

778 

2,607 

4*195 

834 

8,430 

1,611 

3,376 

4^190 

193 

18,364 

6,019 

11,902 

6.966 

4,148 

4,632 

3,103 

2,468 

7,186 

22,041 

11,008 

72 

10,049 


1,276 

366 

2,057 

14,097 

541 

28,261 

7,026 

978 

6,745 

2,917 

6,228 


1,698 

2,687 

1,657 


2,550 


4.626 

395 

2,439 

6,091 

8,000 

4,730 

12,038 


1,000 

dollars 

3,606 

1,662 

6,729 

22,433 

4,171 

4,481 

1,033 

4,528 

8,066 

2,959 

140,486 

*14,194 

5,965 

9,047 

8,488 

7,336 

4,612 

5,866 

10,605 

21,825 

9,173 

2,817 

8,789 

2,976 

7,021 

676 

2,470 

10,911 

2,737 

21,367 

12,895 

1,260 

23,064 

8,762 

6,102 


702 
6,484 
2.810 
10,016 
21,181 


1,875 

7,724 

6,456 

5,441 

7,191 

1,085 


1,000 
dollars 
1,070 
66 
54 
941 
134 
1,383 
100 
841 
791 
828 
347 
1,064 
264 
442 
2,080 
2,106 
3,380 
1,922 
3,764 
2*428 
34 
1.167 
723 


161 
1,964 
772 
142 
9,549 
154 
300 
6,479 
2^376 
331 
a 405 
62 

1,913 

10,412 

1,083 

1,821 

641 

93 


4,446 

605 


1,000 

dollars 

6,261 


35,580 


1,000 

»2^"7§9’ 


8,449 

11,260 

8,335 

2,377 


9,177 

'26,'668’ 


1,500 

20,001 

3,487 


1,632 

SairS' 


86,631 

■"**441* 

‘i^’ooo* 


1,423,164 


286,491 


1,136,673 


1,000 
dollars 
1,017 
1,658 
2,248 
3,€ 


381 

1.230 

573 

1,016 

4,090 

2,072 

8,876 

2,373 

2,671 

184 

1,216 

767 

1,264 


3,060 

462 

3,482 

%628 

2,093 

1,120 

895 

701 

1,664 

3,618 

711 

1,208 

4,500 

4,463 

1,666 

5,725 

136 

472 

1,218 

1,460 

5,931 

921 

333 

1,091 

1,254 

1,087 

3,050 

1,017 


43,318 


411*109 


77,603 


92,463 


Bureau of Publio Koads. 

1 Includes taxes held hy court, from 1927 $6,310,565, and 1929 $11,659,778* 
* Includes loan by counties of their share of gasoline tax, $l,600,00a 
> Issued by counties for State primary roads. 
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Table 503 .—Total State highway road and hri^e dishursementef 19S0, as reported 

hy State authorities 



Expenditures for State highway purposes 


Grand 
total dis¬ 
burse¬ 
ments 


Alabama. 

Arizona. 

Arkansas..... 

California.... 

Colorado. 

Oonnectioat.. 
Delaware..- 

Florida... 

Georgia. 

Idaho.... 

Illinois. 

Indiana...... 

Iowa. 


Kentucky. 

Louisiana. 

Maine. 

Maryland. 

Massachusetts... 

Michigan. 

Minnesota. 

Mississippi.-. 

Missouri. 

Montana.. 

Nebraska. 

Nevada. 

New Hampshire. 

New Jersey. 

New Mexico. 

New York. 

North Carolina.. 
North Ds^ota.... 

Ohio. 

Oklahoma.... 

Oregon.. 

Pennsylvania...- 
Bhode Island.. 
South Carolina— 
South Dakota..-. 

Tennessee- 

Texas. 

Utah_ 

Vermont- 

Virginia. 

Washington_ 

WestVfiginia-.-. 

Wisconsin_ 

Wyoming. 


Other disbursements by 
State highway depart¬ 
ments 



Total.1,139,677 979,998 713,117 191,684 


Bureau of Public Beads, 
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Tablb 604 .—Mileage of county and local roads at md of 19S0, from records and 

reports of local authorities 





Surfaced roads by types 

State 

Total 

mile¬ 

age 

loc^ 

roads 

Earth 

nonsur- 

iiaced 

Total 

surfaced 

mile¬ 

age 

Sand- 

clay 

top- 

soB 

Gravd- 

chert, 

etc. 

Water- 
bound 
mac¬ 
adam 
(treated 
and un¬ 
treated) 

Bitu¬ 

mi¬ 

nous 

mac¬ 

adam 

Bitu¬ 

mi¬ 

nous 

con¬ 

crete 

(in¬ 

cludes 

sheet 

as¬ 

phalt) 

Port¬ 

land 

ce¬ 

ment 

con¬ 

crete 

Brick 

<tnd 

block 



Bureau of Public Boads. 


\ miscdlaucous types. * Includes 9,975 miles of miscellaneous types, 

* Includes 9,996 miles of miscellaneous types. * Includes 10,295 mOes of miscellaneous types. 
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Table 606 .—Income and funds available for local roads, 19S0, compiled from 
records of local authorities 







Local 



Punds 


State 

Total 

funds 

avail- 

able 

Balance 
at first 
of year 

Total 
income 
tor local 
roads 

Local 

road 

bond 

sales 

road 

taxes 

andap* 

propria- 

tion 

Motor- 

vehicle 

fees 

Gaso- 

ine-tax 

receipts 

from 

State 

for 

local 

roads 

Miscel- 

aneous 

income 



1,000 

1,000 

1,000 

1,000 

i,poo 

1/100 


1,000 

dollars 


dollan 

dollars 

dollars 

dollars 

dollars 

dollars 

dollars 

dollars 


IPI 

1,305 

142 

11,721 

2,663 

2,084 

390 

5,m 

920 

73 

3,874 

1,034 


554 

Arizona... 

44 

93 

182 

ArkATIRAA _ _ 


347 

6,553 

34,121 


2,100 

1,027 

Hi 


58 

O^omia-. 

EIdCSII 

881 

17,721 

8,663 

394 

1,121 

Colorado. 

6,316 

434 

6,882 

23 

3,001 

627 

1,687 

315 

329 


3,897 

2,m 

32,656 

14,886 

9,459 

40,129 

47,619 

28,884 

86 

3,812 

1,776 

20,237 


3,812 

1,119 

8,855 






272 




610 

47 

TPlnriria_ 

12,419 

1,739 

2,392 

631 

1,216 

7,011 


2,625 


13,147 

7,067 

40,129 

37,263 

26,269 


0,635 

3,672 

2,146 


1,367 

842 

Tr1fthn __ _ __ 

1,044 

1,668 

841 

TlUTinift _ 


1,350 

8,110 

318 

19,600 

17,804 

1,776 

100 


10,266 

2,616 

24,900 


4,260 

3 


18,742 

208 


899 

2,048 

ITariftAA 

22,896 

8,813 

12,950 

8,170 

6,021 

14,650 

58,286 


16,396 

1.639 


1,760 

1,760 




8,813 

9,912 

3,204 

6,064 

14,383 

46,216 

n 

|H 

663 


250 






162 


40 




100 


-43 






169 


167 



3,336 

413 

Michigan................._ 






1,642 

1,450 


27,004 

36,025 

20,120 

6,022 

12,920 

1,224 

8,674 

28,684 

601 

55,497 

9,780 

6,649 

87,701 

1,201 

12,669 

1,300 

326 





3,453 

4,076 

1,869 

1,590 

_ 


1.697 

13.893 

2,8S7 


934 





1,620 


1,627 


60 

200 

'Nffk'hrfts'lrft __..... 

1,360 

471 


25 

6y290 

^682 

2,263 


400 


i 768 

75 

634 

16 


18 

10 




3,582 



89 

3 


394 

8,796 

17,827 



477 

140 


69 

231 






4,596 

2,706 

1,846 

9,718 

1,862 

916 

60,901 

7,074 


33.667 


5,695 

6,561 







481 


3,704 

77,983 

16,138 

9,476 

2,276 

41,167 

8,010 

6,300 

783 

646 



Ohio. 


1,794 

8,922 

1,010 

6,719 

2,887 


312 

519 

700 

Oklahoma. 

Oregon - __ 

mm 

1,216 

7,617 


89,308 

1,226 

18,409 

16 

70,899 

1,210 

6,420 

47,670 

4,644 

6, '/4B 

Rhode Island. 

106 

1,094 

3,487 

6,208 



11 

South Carolina. 

13,262 

6.895 

3,993 

■ 

272 

282 


1,414 


4,096 


li 

6.588 


7,811 

254 

1,963 



Texas. 

Utah. 


19,060 

1,604 

700 

4,437 

6,800 

8,964 


124 

144 

Vermont. 

Virginia. 

Washington.. -_ 

1,620 
1,480 
3 038 

Jl, ww 

8,070 

11,046 

ILJLSO 

212 

100 

830 

3,032 

2,416 




14,218 

47,629 

1,072 

6,870 




pHEPPPV 


West Virginia.-.---.------.- 

4!o56 

2 

43,474 


• 

6,661 

406 

87 

Wyoming--. 

1,206 

1,204 


IMWM 

300 

77 

Total. 

.973,793 

166,413 

818,380 

94,686 

|494,633 

54,911 


33,702 

33,338 


Bureau of Public Roads, 
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Table 506 .—Diaburaementa Jor local roadcj 19S0, compiled from recorda of local 

authorities 



Expenditures for local road purposes 


Other disburse- 
ments by local 
authorities 


Total ---- ' 

disbu^ Total 

Con- Malnte- 
^^H^^^®^structlon nance 

roads 




Bureau of Public Boads. 

1 Administration and ftng^n^^TiTiig included. 
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Tablb 607. — Motor vehicle registration 1980^ as reported hy State avihorities 



Beglstered motor vehicles 
(private and commercial) 

Begis- 

tered 

motor 

cycles 


Number of licensesj' 
and permits 


State 

All motor 
cars and 
trucks 

Passenger 
autos, 
taxis and 
busses 

Motor 
trucks 
and road 
tractors 

Tax- 

exempt 

motor 

vehicles 

Dealers' 

licenses 

Opera¬ 
tors'and 
chauf¬ 
feurs* 
permits 

Num¬ 

ber 

Per 

cent 

Alabama. 

277,146 

239,170 

37,976 

W/fm 

1,368 

4*181 

2,989 

-8,387 

-2.9 

Arizona-. 





1,467 

117 

13,468 

L612 

1.4 

Arkansas. 

Oalifomia. 


193,218 

1,810,969 

276,847 


H 

939 

18,122 

283 

481 

8,325 

3,474 

A137 


-6.6 

8.4 

1.7 

Colorado. 

7,296 

Connecticut_ 



61,196 

2,371 

2,390 

3,178 

409,667 

2,963 


Unaware_ 

46,633 

10,676 

296 

44 

680 

63,452 

1,149 

2.1 

District of Columbia. 

166,676 

139,733 

16,943 


3,412 

1,769 

71,743 

2,514 

A228 

3.4 

Florida. 





3,871 

1,724 

-18,178 

-A 2 

Georgia. 


294^461 

47,119 

1,178 

934 

^796 

3,046 

-17,326 

-4.8 

Idaho. 


104,626 

14,661 

869 

1,329 

441 

923 


0.8 

Illinois. 


mwmm 


6,246 

979 

4,368 

108,638 

23.172 

1.4 

Indiana. 

878,763 

747,366 

706,196 


8,593 

2i706 

68,847 

mxm 


Iowa--. 

778,386 


1,712 

3,789 

2,340 

17,911 

-6.064 

RE9 

■RTansas_ __ 

504.623 

611,384 

296,161 

83,139 

35,841 

1,276 

681 

2,833 

2.B07 


2.3 

Kentucky. 

mmm, 



12,481 

DU 


276,283 


44,697 

618 

209 


22,786 

-A 686 


Maine-. 

186,167 

148,722 

37,435 

1,170 

L629 

1,239 

227,723 

1,651 

0.9 

Maryland. 

821,702 

283,870 

Kili 

1,941 


6,788 

82,468 

1,829 

ae 

Massachusetts. 

846,206 

743,288 

4*642 

1,666 

8,112 

982,795 

28,502 

3.5 

Michigan. 



167,168 

3,580 

371 

2,034 

■b 

-6A893 

-4.8 

MinTiASftta__. _ . 



108,070 

33,661 

91,466 

1,826 

217 


1,991 

2; 573 
-12.917 

0.4 



4,942 


-A 2 

Missouri-. 

1,746 

2,438 

36,221 

mm 

0.6 

Montana. 

136,168 

109,649 

26,619 

242 

1,646 

576 

412 

-A 219 

mwm 

NAhrAskft _ . 

426,220 

29,646 

367,687 

2^388 

68,642 

6,257 

19,028 


1,681 

644 

3,251 

109 


pi 

■Wm 

-- 

74 


Bil 

New Hampshire. 

Him 

9^166 

1,182 



130,023 


New Jersey. 

New Mexico_ 

862,860 

84,160 

2,307,730 

463,241 

183,019 

1,769,363 

660,331 

719,696 
70,460 
1,966,981 
397,133 
166,383 
1,666,093 
490,947 
234,766 

133,164 

13,700 

340,749 

66,108 

27,636 

204,276 

69,384 

17,367 

218,687 

19,631 

26,261 


8,420 

956 

20,886 

8,070 

8 


1,018,836 

11 

2.5 

7.4 

New Y ork_ 

H 

4,966 
A 676 
660 

2,900,198 


North Carolina- 

I-A3 

North Dakota_ 


-2.7 

Ohio. 

Oklahoma___ 

6,886 

1,226 

1,348 

12,961 

776 


3,772 

60,925 

\mM 

Oregon 

262,123 

1,763,621 

136,423 

218,402 

206,172 

3Aft.25G 


617 

28.706 

-6.3 

PennsyTvanfa. _ 

1,634^834 

116,792 

192,141 

180,196 

330,436 

2,478 

901 

HP 

wwmm 

20,233 

1.2 

PhodATalAnd _ _ 

166.632 

2;41i 

1.8 

South Carolina 

569 

8,666 

1,259 


-12,872 

-A 6 

South Dakota__ 

24*977 

37,823 

206,767 

17,861 

8 ,22e 

239 

997 

894 

973 

0.5 

'Teuneasee. _ 

1,228 

4,04« 

483 

4,662 

2,606 

1,373 

28 




1.6 

nPArf«__ 


1,169,139 

96,128 

78,308 

318,682 

382.874 


18.804 

17,788 

1.3 

TTtah_ 

■1 


l,33e 

-A4oe 

1.2 

Vermont - _ _ _ 

62^ 

( 363 

97,69J 

-A 9 

Virginia_ 

67,307 

63.183 


6,053 

6.449 


9,962 

-ii,3ie 

3.72] 

-2.9 

Weahingtnn 

H 4.733 

85,7H 


Wast Virginia. 

mm. 





87,60( 

-2L6L 

-1.0 

Wificonftin _ 

782; 66S 
61,601 

2,663 

121 

6,223 

2,912 

862 

79,06£ 


1-1.4 

Wyoming. 

9,921 

691 

821 

1.4 

Totsd_ 

.26,623,771 


8,480,931 

107,811 

1173,619 

121,788 

9,370,883 

22,333 

■ivn 

mm 


BuTdau of Fablio Boads. 

t liKdudes 7,8d9 United States Oovemment-owned cars at large not allocated to states. 
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Table 508*— Motor-Vehicle revenues, 1930, as reported hy State authorities 



Motor-cjar registration 
receipts 


Gross 

receipts 

motor 

cars 


Alalssma.......- 

Anzona.. 

Arkansas. 

California. 

Colorado. 

Connectient. 

Delaware. 

District of Columbia- 

Flonda. 

Georgia. 

Idaho._-__ 

Illinois..........__ 

Indiana. 

Iowa.—. 

Kansas.............- 

BTentiniy. 

Louisiana_ 

Maine.. 

Maryland. 

Massadiusetts. 

Midiigan.. 

Minnesota.. 

Mississippi. 

Missoxtn. 

Montana.. 

Nebraska. 

Nevada. 

New Hampshire. 

Now Jersey. 

Now Mexico. 

New York__ 

North Carolina. 

North Dakota. 

Ohio. 

Oklahoma__ 

Oregon.. 

Pennsylvania.. 

Bhode Island. 

South Carolina. 

South Dakota. 

Tennessee. 

Texas... 

Utah. 

Vermont. 

Virginia. 

Washington. 

West Virginia_ 

Wisconsin. 

Wyoming. 


On 

S a H 


1,000 1,000 
dollars doUara 
741 1,943 




1 These figures do not always agree with those shown on highway income tables, because of time of 
disposition and use of fiscal years. 


























































































































MISCELLANEOUS AGRICULTURAL STATISTICS 
Table 609.—-GcwoZine taxes, 19S0, as reported hy State authorities 


941 


State 


Alabama-. 

Arizona-. 

Arkansas.. 

C^ifomia. 

Colorado. 

Connecticut- 

Delawore. 

District of Columbia— 

Florida. 

Georgia.. 

Idaho. 

Illmois. 

Indiana-. 

Iowa. 


Kentucky. 

Louisiana. 

Maine.--. 

Maryland- 

Massachusetts. 

Michigan.. 

Minnesota.. 

Mississippi—. 

Missoun-. 

Montana—. 

Nebraska. 

Nevada.. 

New Hampshire— 

Now Jersey. 

New Mexico- 

New York. 

North Carolina-— 

North Dakota. 

Ohio. 

Oklahoma.— 

Oregon. 

Pennsylvania_ 

Rhode Island— 

South Carolina- 

South Dakota- 


Texas., 

Utah-. 

Vermont. 

Virginia. 

Washington— 
West Virginia.. 

Wisconsin-. 

Wyoming. 


Total- 


Total 
tax (re¬ 
funds dc'l 
ducted) 


1,000 

dollars 

6,902 

2,670 

6,427 

84,870 

6.145 
4,515 

I, 013 
1,600 

13,655 
13,435 
2,731 
27,472 
17,169 
10,584 
9,121 
8,415 
7,546 
4,169 
6,991 
10,563 
21,714 
10,359 
6,918 
8,630 
2,942 
9,060 
675 
2,499 

II, 380 
2,762 

28,476 

12,533 

1,972 

37,081 

12,092 

6.199 

33,624 

1,736 

7.146 
3,504 
10,719 
29,527 

2,106 

1,880 

10,776 

7,253 

5,367 

8,316 

1,447 


Disposition of total taxes collected 


Collec¬ 

tion 

costs 


1,000 

dollars 

34 


16 

270 


11 


1,102 


Construction, etc. 


State 

high¬ 

ways! 


1,000 

dollars 

1,959 

1,683 

4,505 

23,212 

4,263 

4,515 

864 


4,541 

8,954 

2,674 

18,274 

12,838 

5.243 

7,371 

8,387 

6,643 

2,070 

6,626 

7,407 

11,608 

6,906 

2,848 

8,582 

2,929 

6,790 

675 

1,874 

11, m 

1,843 

21,320 

8,845 

1,290 

23,176 

9,022 

6,184 

25,251 

1,302 

3,476 

2,715 

6,309 

22,145 

1,663 

1,880 

7,543 

4,835 

2,687 

3,058 

1,085 


Local 
roads! 


1,000 

dollars 

3,440 

987 


11,606 

1,644 


767 


9,137 

3,210 

5,309 

1,750 


2,070 


2,600 

6,624 

3,453 

3,855 


5,685 


645 

7,416 

3,006 


4,644 

’’lSI' 

'Km 


3,232 

2,418 

'TS? 

362 


State 

and 

county 

road- 

bond 

pay¬ 

ments 


1,000 

dollars 

1,469 


1,803 


149 

"4,"m0 

36 


1,848 


636 

3,000 


864 


3,460 

434 

2,479 

776 

2,133 


2,680 


Miscel¬ 

laneous 


1,000 

dollars 


71 

'm 


1,600 
3, £04 


8 

'i,’076' 


155 


1,456 

■'"So' 


93 


1,471 


12 

6,489 


338,928 96,225 31,049 27,379 14,751,309 3.35 


Gallons 
consumed 
by motor 
vehicles 


IMO 
gallons 
172,537 
66,760 
128,545 
1,162,338 
163,621 


38,779 
79,984 
227,037 
223,185 
54,423 
915, 747 
428,969 
352,802 
301,016 
168,295 
184,782 
102,737 
174,780 
528, 147 
722,463 
345,304 
135,824 
431,958 
58,888 
226,511 
16,876 
63,487 
5%6S5 
54,3SG 


65,643 

927,036 

302,310 

154,986 


86,613 

119,073 

87,607 

214^384 

788,177 

60,138 


Tax 

rate 

per 


215,501 

241,775 

133,966 

416,742 

36,175 


Cents 

4 

4 

5 

3 

4 
2 
8 
2 

6 
6 

5 

3 

4 
3 

3 

5 
5 

4 

4 
2 
3 
8 

5 

3 
5 

4 
4 

4 
3 

5 
2 
5 

3 

4 
4 
4 
3 


4 

5 
4 

3H 

4 

5 

3 

4 
2 
4 


Board of Public Roads. 

s These figures do not always agree with those ^own on highway Income tables because of time of dis¬ 
position and use of fiscal years. 

100446°—32-60 
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T ABiiB 610 .—Annual average rate in cents per hour for common labor employed on 
Federd-aid highway projects, 19^^1931 


Tear 

New 

Eng¬ 

land 

Middle 

Atlan- 

tio 

East 

North 

Central 

West 

North 

Cential 

South 

Atlan- 

tio 

East 

South 

Central 

West 

South 

Central 

Moun- 

tam 

Paciflo 

United 

States 


Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 

Cents 


per 

flour 

per 

hour 

per 

hour 

per 

hour 

per 

hour 

per 

hour 

per 

hour 

per 

hour 

per 

hour 

per 

hour 


40 

37 

33 

82 

21 

20 

24 

88 

49 

33 

1923 

53 

47 

41 

36 

27 

23 

25 

41 

54 

39 

1924 _ 

49 

43 

40 

86 

28 

24 

27 

40 

63 

38 

1Q5R _ 

46 

43 

37 

37 

27 

25 

26 

44 

52 

38 

192a 

49 

47 

38 

86 

29 

25 

27 

44 

52 

38 

1097 _ 

49 

47 

89 

37 

28 

25 

80 

45 

58 

40 

IMS _ 

49 

43 

39 

38 

26 

26 

28 

46 

52 

41 

1090 _ 

51 

43 

89 

87 

28 

26 

81 

47 

53 

39 

iflao __ _ 

50 

42 

88 

87 

25 

24 

28 

47 

53 

39 

1981. 

45 

87 

36 

85 

22 

20 

28 

45 

51 

36 


Bureari of Public Eoads. 


Table 611 .—Fertilizer and fertilizer materials: Production, sales, and value in the 
United States, calendar years 1928-1930 


Item 

Quantity 

Value 

1928 

1929 

1930 

1928 

1929 

1930 

Agrlcultord lime and liming 
materials sold. ^ 

Lime from limestone— 

Qnifiklime_ 

Hydrated. 

Lime from oyster shells. 

Limestone, pulverized. 

Calcareous marl^. 

Total_ 

Short tons 
110,533 
223,877 
16,371 
2,186,870 
61,034 


Short tons 
} 848,111 

Lolkars 
f 689,616 

1 1,647,943 
126,844 
8,153,848 
200^704 

Dollars 

448,634 

1,939,267 

119,000 

8,764,776 

130^866 

Dollars 
} 2,37:^779 

2,597,186 

3,045,899 


A768,954 

6,402; 542 


Pho^hate rook sold or used: > 
Florida- 

Hard rock. 

Land pebble. 

Total. 

Tenne^ee— 

Brown and blue rock_ 

Other States_ 

Tot^ phosphate rock.. 

Siilphiir pro6nnfid 



Long tons 
95,918 
2,787,628 

Long tons 
72^424 
3,016,874 

Long tons 
81,753 
3,166,318 

383,672 

9,040^850 

267,218 

9,633,856 

517,229 

10,273,076 

2,883,446 


3,248,071 

9,424,022 

9,901,074 

10,790,305 

677,096 

>40,865 

€33,939 
« 38,618 

611,046 

4 67,276 

1^856,850 

>162,307 

3,097,104 

*166,081 

2,988,525 

268,000 

3,501,406 

3,760,855 

3,926,392 

12,443,179 

18,153,259 

13,996,830 

1,981,873 

2,082,924 

312,815 


2,558,981 

1,969,917 

347,512 




Sulphur sold J. 

Pyrites produced-. 



fH 


Bureau of Agrloultural Economics. Compiled from annucd reports of the Bureau of the Census. Fig¬ 
ures for earlier years appear in previous issues of the Yearbook. 

1 Sold by producers. »Idaho and Wyoming. • Approximate, 

s Sold or used by produces. < Idaho, Wyoming, and Montana. 
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Table 612 . — Fertilizer: Consumption in the United States by states, 19S0-1SS1 


State and division 



Calendar year i 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

Maine. 

New Hampshire *. 

Vermont. 

Massachusetts. 

Rhode Island >. 

Connecticut. 

New York. 

New Jersey. 

Pennsylvania_ 

LOOO 

short 

tons 

9 108 
17 
*20 
61 
10 
*75 
*250 
165 
333 

IfiOO 

short 

tons 

*161 

14 

*16 

61 

8 

*70 

*230 

163 

821 

1,000 

short 

tons 

*172 

16 

*16 

66 

8 

*70 

*250 

177 

322 

IfiOO 
short 
tons 
* 168 
17 
*18 
64 

9 

*70 

*260 

157 

809 

IfiOO 

short 

tons 

*182 

16 

*17 

62 

9 

*70 

*260 

153 

320 

1,000 
short 
tons 
a 185 
16 
*18 
63 

9 

*70 

253 

147 

828 

1,000 

^ort 

tons 

147 

15 

*18 

59 

8 

*70 

234 

135 

329 

tons 

184 

17 

16 

72 

10 

*65 

260 

142 

327 

tSiort 

tons 

*179 

17 

17 

71 

10 

*72 

*260 

144 

340 

1.000 

snort 

tons 

186 

17 

15 

62 

10 

*69 

*250 

142 

332 

1,000 

short 

tons 

196 

17 

16 

67 

10 

<69 

<250 

166 

<332 

North Atlantic... 

1,099 

1,033 

1,096 

1,062 

EEI 

BUI 

L015 

PRSl! 

IftfM 

1,083 

1,113 

Ohio. 

300 

265 

311 


321 

822 


313 

321 

339 

327 

Indiana * . 

232 

188 

209 


192 

226 

228 

240 

221 

260 

224 

Illinois. 

* 16 

*12 

14 

17 

17 

25 

25 

*26 

31 

38 

41 

Michigan. 

113 

83 

86 

84 

95 



117 

Ulilil 

*153 

<130 

Wisconsin. 

12 

13 

14 

15 

15 

12 

16 

23 

83 

41 

51 

Minnesota. 

*6 

*4 

*6 

•7 


*9 

11 

11 

14 

13 

15 

Iowa. 

84 

*8 

*4 

*4 

HU 

*6 

«6 

*7 

*10 

*17 

*25 

Missouii * . 

93 

61 

50 

52 

Ha 

64 

57 

56 

65 

59 

60 

Kansas. 

*13 

*4 

*4 

*6 

H9 

*4 

8 

*8 

9 

5 10 

*6 

Other States. 

1 

1 

1 

1 

HD 

1 

1 

1 

1 

2 

8 

North Central.... 

788 

614 1 


686 

706 

778 

762 

802 

855 

922 

8 S 2 

Delaware. 

62 

38 

40 

87 

36 

41 

43 

41 

41 

41 

43 

Maryland. 

172 

140 

166 

155 

151 

165 

163 

mm 

173 

165 

177 

Viiginla «. 

465 

370 

450 

422 

442 

452 

435 

408 

438 

430 

449 

West Virginia*. 

35 

29 

38 

40 

40 

41 

43 

44 

50 

50 

50 

Noith Carolina *. 

1,170 

691 

951 


1,183 

1,218 

1,218 

1,171 

1,349 

1,294 

1,212 

South Carolina *. 

1,099 

599 j 

627 

693 

844 

873 

840 

727 

788 

760 

749 

Georgia * . 

1,003 

536 

522 

676 

679 

779 

780 

713 

883 

869 

929 

Florida * . 

262 

291 ' 

854 

398 

365 

359 

399 

417 

469 

427 

487 

South Atlantic... 

4,268 

^694 

m 

3,487 

3,740 

3,928 

3,921 

3,686 

4^191 

4,036 

4,126 

Kentucky. 

90 

62 

8L 

90 

85 

93 

92 

70 

90 

93 

114 

Tennessee * . 1 

98 

64 

90 


115 

142 

156 

112 

151 

143 

164 

Alabama * . 

376 

168 

284 

448 

457 

598 

615 

478 

681 

676 

644 

Mississippi * . 

131 

61 

143 

208 


258 

278 

219 

383 

828 

mm 

Arkansas * . 

78 

22 

36 

80 

97 

123 

126 

75 

126 

167 1 

158 

Louisiana *.... 

111 

36 

76 

105 

125 

111 

114 

93 

144 

174 

176 

Oklahoma. 

*4 

*2 

*2 

*4 

*4 

*6 

*6 

*4 

*8 

•9 1 

*7 

Texas *,1 ___ 

55 

22 

84 

79 

128 

mm 

125 

81 

145 

192 

145 

South Central.... 

942 


749 

1,120 

1,217 

1,431 

1,512 

1,132 

3,678 

1,771 

1,812 

Washington. 

*6 

*5 

n 

*5 

n 

*10 

12 

14 

*16 

*17 

*17 

Oregon. 

*6 

*6 


*8 


*8 

*8 

*9 

*10 

*10 

*10 

Calilomia. 

66 

73 


72 


86 

94 


121 

130 

142 

Other States. 

2 

1 

■o 

2 

■a 

■Kl 

4 

4 

4 

6 

8 

Western. 

80 

85 

88 

87 

83 

107 

118 

130 

151 

■P 

177 

United States. 

7,177 

4^863 < 


6^442 

6,825 




7,985 




Bureau of Agricultural Economics. Bearranged from latest revised report of the National FertQiser 
Association, published in the Fertilizer Beview May-June, 1931. Based on fertilizer tag sales or sale 
records or estimates, as shown in footnotes. 

1 Except as follows: New Hamp^li^ Massachusetts, Idaho, and Oklahoma (1020-1927), year ended June 
30; Rhode Island, year ended Mai. 31; New Jersey, year ended October 31. 

X Estimated by State authorities, 
s Estimated. 

< Preliminary. 

0 Based on tag sales. 

0 Totals of 4 companies plus estimates lor others. 


















































































































944 YEARBOOK OF AGRICULTURE, 1932 

Table 513 .—Fertilizer and fertilizer materiaU: Production, consumptiony imports, 
and exports, United States, 19^6^1980 


Calendar year 


Item 


Sulphate of ammonia (equivalent of aU forms): 

Production >. 

Sales*. 

Imports for consumption. 

Exports.— 

Nitrate of soda, imports for consumption. 

Sulphuric acid: 

Production *. 

Imports for consumption. 

Exports. 

Consumption *.. 

Superphosphate: 

Production K .. 

Sales 

Potash: 

Production, domestic_ 

S^es, domestic.. 

Imports for consumptlonr- 

Kainit. 

Manure salts *.. 

Muriate of potash.. 

Sulphate of potash.— 

Other potash-bearing substances *_ 

Total imports for consumption_ 


1926 

1927 

1928 

1929 

19301 

Short tons 
600,976 
682,967 
9,392 
202,860 
1,024^009 

Short toTis 
717,460 
741,866 
19,211 
165,336 
838,686 

Short tons 
798,887 
764*355 
42,133 
104,177 
1,166*860 

Short tons 
856,214 
827,674 
21,338 
162,182 
1,042*113 

Short tons 
769,022 
746,031 
89,160 
91.461 
643,881 

1,746,769 

27,969 

4,612 

2^068,683 

1,666,871 
17,434 
3,766 
% 137,129 

2 ; 126,860 
13,164 
8,600 
2^440,121 

2,262,784 

8*104 

8,480 

2,445,581 

2*228,588 

459 

2,736 

2,476,712 

3,799,064 

<8,636,562 

3,699,679 

1,916,913 

4*472*341 

1,283,732 

4*294,967 

1,880,565 

4,530,521 

1,404,041 

46,324 

51,369 

76,819 

94,722 

104,129 

105,208 

107,820 

101,370 

106,810 

98,230 

203,702 

354,413 

223,049 

78,258 

62,357 

116,345 
311,367 
188,476 
77,172 
10,631 

119,897 
453,242 
261,644 
96,833 
12; 076 

85,042 

437,727 

258,682 

89,051 

706 

125,455 
405,215 
306,017 
96,60S 
613 

911,779 

697,880 

943,692 

871,208 

933,938 


Bureau of Agiicultural Economics. Compiled from Anniud Beports of the Bureau of the Census, Bureau 
of For^gn and Domestic Commerce, and the Bureau of Mines. 

1 Subject to revision. 

* By-product of coke ovens: Production from other sources (coal, gas, bone carbonizing, etc.) accounted 
for less than 5 per cent of the total production for these years. 

* Fertilizer establishments only. 

* Quantity sold as superphosphate or used in manulhctured goods sold, 
s Includes double manure salts and hard salts. 

B Indudes ashes (wood), beet root, other potadi-bearing substances (alnnit^ leucite, etc.), used for ferti- 


Table 514.— Nitrogen: World production of, contained in inorganic nitrogenous 

materials, 1997-1931 


Product 

Quantity produced during year ended May 31— 

1927 

1928 

1929 

1930 

1981’ 


II 


Short tons 

413.600 
56,100 

231,000 

533.500 

149.600 

401.500 
539,000 

Short tons 
460,900 
56,500 
290; 100 
486,300 
143,500 
470,000 
610,000 

Short ions 

305.500 
34,000 

221,000 

884,000 

121,600 

432.500 
276,000 




1,896,400 

2; 324* 300 

2; 423,300 

1,863,600 



Bureau of Chemistry and SoQs. British Sulphate of Ammonia Federation (Ltd.), ftnimaT report. Fer¬ 
tilizers are included in this table under the find form as sold, so that, for example, oyanamlde if converted 
jnto sulphate of a mm onia is indnded under synthetic sulphate of fljninnTiTn. or, if into ftTmnnphnif is 
included, under other synthetic nitrogen. 

1 In d u d ing ammonia products used for industrial purposes and ammonia in mixed frortilizers. 
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Table 616. — Insecticides and fungicides: Production, imports for consumption and 
domestic exports, 1926-19S0 


Item 

1926 

1927 

1928 

1929 

1930 

Arsenic, white: 

Production... 

Pounds 

Pounds 

35,315,999 

25,033,649 

27,282,826 

3,807 

Pounds 

Pounds 

41,093,066 

26,314*042 

31,314,176 

3,139,633 

29,903,552 

200 

1,563,082 

40,258,860 

5,388,743 

6,419,688 

2,294,667 

208,770 

2,252,644 

Pounds 

Imports for consumption. 

Calcium arsenate: 

Production. 

1^40^890 

16,363,820 

1,057 

22; 305,972 

20; 942; 663 

Imports for consumption. 

Exports. _ _ _ _ _ - 

1,823 

1,178,702 

6,359 

3,177,335 

Lead amnate: 

Production. 

1 16,898,214 

21.527,838 

Imports for consumption. 


800 
2; 270,980 

336,937,300 

5,064,378 

5,061,554 

1,929,171 

94,051 

174*215 

1,258,139 

Exports _ 



1,093,673 

44,463,000 
3,611,844 
8,666,890 
2,386,528 
12; 403 

175*055 

Sulphate of copper: * 

Production__ 

Imports for consumption. 

Exports. 

Tobacco extract, exports*...—. 

Sodium arsenate, imports for consumption 
Prepared animal dips: 

Imports for consumption». 

EtportR.,, _— _ 

83,353,284 

2,558,584 

4,798,820 

11^262 

119^947 

36,039,487 

1,978,726 

6,208,904 

2,297,016 

90,454 

102,394 






Bureau of Agricultural Economics. Oomplled from reports of the Bureau of the Census, Bureau of Mines 
and Bureau of Foreign end Domestic Commerce. 


1 Year ended June 30. Not comparable with census years 1927,1929, which cover more Industiles, there¬ 
fore are more accurate. 

3 Copper industry only. The total production as reported by the census for 1927 and 1929 was: 56,066,812 
pounds and 79,187,343 pounds, respectively. 

* Estimated. 

Nicotine sulphate and ** Other tobacco extracts.” 

8 Classified as sheep dip. 


Table 616. — Insecticides and fungicides: Average wholesale price per pound 
New York, 1919-1981 » 





Load arsenate 


Bordeaux mixture 

Lime- 


Arsenic, 

white 

— . . 



Paris 

green 



sulphur 

Calendar year 

Galdum 

arsenate 

Powder 

Paste 

Powder 

Paste 

solution* 

per 

g^on 

IfllO.. 

Cents 

9.9 

Cents 

Cents 

29.9 

Cents 

14.9 

Cents 

35.8 

Cents 

16.5 

Cents 

12.4 

Cents 

19.x 

__ 

13.8 


26 3 

13.3 

86.2 

19.3 

13.2 

18.8 


7.9 

19.1 

19.4 

11.6 

27.0 

17.2 

10.9 

me 

1922.... _ 

&9 

13.7 

14.8 

11.1 

22.6 

16.8 

las 

las 

1923—. 

14.2 

16.4 

22.2 

1A7 

3a4 

22 0 

las 

las 

1994 _ _ 

9.4 

10.6 

2a9 

13.1 

28.8 

las 

12.6 

las 

1995,, _ _ — 

5.1 

7.8 

15.6 

ILO 

2L5 

13.2 

ILO 

ia5 

]9?R - _ 

3 8 

8 0 

14.6 

ILO 

18.4 

11.5 

ILO 

14.7 

1927 _ 

4.0 

7.5 

13.8 


19.2 

1 L 6 

ILO 

15.5 


A4 

6.8 

14.1 


27.0 

113 

10.9 

15.5 

_ 

1029 

A5 

7 4 

ia5 


30.0 

11.3 

ia7 

15.2 

lom _ 

4.5 

8.1 

14.5 


35.2 

13.0 

13.0 

15.2 


4.5 

6.5 

12.6 


$2.5 

12.8 

12.8 

15.2 








Bureau oi Agricultural Economics. Compiled from the Oil, Paint, and Drug Reporter. 


1 Average of monthly range. 




































































TabiiB 617 ,—Number of marketing and 'purchasing associations^ estimated membership^ and estimated amount of hus%ness^ by geographic 

divisions and States, 19S0S1 


946 
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£!oiltliAtlantic- 1 _33,000 j 28,200 1_29 [ 12,8SQ[ 16>640[ - [-} -1 200 23,420 j 41,2601 6 | 9,360] 1,970, 33| 6,840] 1,240] 11| 4.81 



1 Tnninf»Tig federations, sales agencies, and subsidiaries. 
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13,0901 4721 134,6001 119,070 
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Table 618. —AsaodationB marketing dairy prodtids: Number listed and estimated 
business, 19B5,1996,1998,1999, and 1930 


Calendar year 

Creamery 

associations 

Cheese¬ 

making 

associations 

Milk-dis¬ 

tributing 

associations 

Milk-bar¬ 

gaining 

associations 

Miscdlaneous 
associations ^ 

Total asso¬ 
ciations 

List¬ 

ed 

Esti¬ 

mated 

busi¬ 

ness 

List¬ 

ed 

Esti¬ 

mated 

busi¬ 

ness 

List¬ 

ed 

Esti¬ 

mated 

busi¬ 

ness 

List¬ 

ed 

Esti¬ 

mated 

busi¬ 

ness 

List¬ 

ed 

Esti¬ 
mated 
busi¬ 
ness * 

List¬ 

ed 

Esti¬ 

mated 

busi¬ 

ness 

1925 . 

1926 .1 

1928 .1 

1929 . 

1930 . 

1 

i 

1 

i 

Num¬ 

ber 

*140 

119 

114 

ml 

101 


Num^ 

bet 

40 

40 

47 

50 

5(^ 

1 

Num¬ 

ber 

17 

179 

199 

195 

187 

1 

Num¬ 

ber 

2,197 

2,479 

2,500 

2,458 

2,435 



Federal Farm Board. 

1 Indnding federations, sales agencies, warehouse associations, associations manu&cturing ice cream, 
milk powder, etc. 

»Not indnding amounts reported by federations, sales agencies, etc. 

< Including associations marketing cream. In subsequent years these were included among the mis- 
cdlaneons associations. 


Table 619. —Number of active wheat pools, quantity of wheat handled, and percent^ 
age which pool wheat was of toted wheat,^ to 19fB8-B9 


Marketing season 

Pools 

reporting 

Wheat 
received 
by pools 

Percent¬ 
al pool 
^eat is 
of total 
wheat* 

Marketing season 

Pools 

reporting 

Wheat 
received 
by pools 

Percent¬ 
age pool 
^eatis 
oftot^ 
wheat* 

_ 

Number 

8 

10 

11 

10 

9 

Bushels 

11,372,768 

20,293,610 

24,446,621 

27,967,244 

16,823,560 

Percent 

2.3 

8.5 
48 
44 

3.5 


Number 

9 

8 

7 

8 

9 

Bushels 
17,494^726 
12,835,546 < 
14879,859 
17,573,637 ! 
24206,974 

Percent 

ao 

1.9 

2.2 

3.1 

47 

iQ2a-2a_ _ 

1C27>2R_ _ 

1933-24_ _ „ _ 

_ 

lfl24-2fi_ 

1929-30 _ _ _ 

1925-26_ 



1 


Federal Farm Board. 


1 Shipped out of country where grown. Yearbook, 1831:592, Table 11. 

Table 520. —Cooperative citrus-fruit shipments and such shipments as a percentage 
of production for specified areas, 1980-$ 1 to 19SO-$l 


Packed boxes handled by associations in— 


Marketing season 

Oallfomia and 
Arizona 

Alabama and 
Flonda 

Texas 

United States 

1920-21_ 

Bones 

21,806,253 

12,847,455 

19,810,048 

21,671,344 

17,685,860 

23,011,773 

25,427,062 

21,810,826 

82,129,648 

22,93^811 

34879,565 

Per cent* 
81.8 
748 

82.5 

69.1 
743 
71.7 
69.3 

72.5 

67.1 

72.6 

77.1 

Borer 
3,905,841 
3,908,395 
5,443,758 
5,548,241 
6,875,769 
4188,316 
4860,948 
8,876,577 
7,268,789 
5,549,105 
10,277,883 

Per cert i 

27.9 
27.6 

30.9 

25.8 
3L6 

26.4 
26.2 
25.0 

28.5 
32.3 

38.8 

Bones 

Per cent 1 

Sexes 

25,712,094 

16,766,860 

26,253,806 

27,246,165 

24077,309 

27,248,713 

80,383,063 

25,811,518 

30,660,841 

28,982,959 

42,517,868 

Percent^ 

63.2 

63.3 
59.9 

51.3 
544 

66.7 
544 

55.8 

53.2 

57.3 
46.0 

1 1 1 1 ■ 1 1 1 • 1 

1 1 1 1 ( 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 

1 , 1 1 1 1 1 1 1 1 

1 1 1 1 • 1 1 1 , 1 

1 • i 1 i 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 t ) 1 

26,570 
65,690 
38,624 
95,053 
124115 
262,459 
453,043 
863,430 

87.4 

29.5 

18.4 

26.4 
23.9 

31.2 

82.2 
45.0 


Federal Farm Board. 


X Per cent of production for the specified area. 
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Table 521 .—Livettoek handled, scdes, and ’purchases by terminal market cooperative 

sales agencies, 1918-19S1 


Receipts of livestock i 


Calendar year 

tions Hogs Sheep 

reporting 


Number 

3 

4 
4 
6 
16 
23 
26 
28 

27 

28 



Number 

30,528 

63,876 

85,313 

163,361 

786,982 

1,409,322 

1,893,326 

1,881,241 

2,003,014 

1,678,094 

1,751,599 

1,904,066 

2,088,411 

2,201,994 


Number 

139,483 

381,127 

536,380 

912,095 

3,414,016 

7,732,437 

9,239,070 

7*377,084 

6,687,296 

7,149,561 

8,483,413 

8,054,184 

7,259,731 

7,083,563 


Number 
7,548 
23,940 
29,676 
103,101 
352,861 
783, 662 
1,202,616 
1,350,311 
1,581,882 
1,598,465 
1.686,889 
2,093,136 
2,609,604 
2,969,464 



Number 

189,283 

663,383 

748,265 

I, 310,628 
4,727,056 
9,933,445 

II, 382,304 
10,666,069 
10,333,307 
10,426,120 
11,921,901 
12,051,386 
11,957,746 
12,255^021 


Total livestock handled 


Associa¬ 
tions Animals ^ 
reporting 


Valne of hnslness handled 


Value of Value of pur- 

sales * chases 


Associa¬ 

tions 

reporting 



Number 

3 

4 
4 
6 

16 

23 

26 

28 


\er Number 

3 189,535 

4 571,887 

4 754,805 

6 1,352,660 

16 4,813,406 

23 10,037,373 

26 11,624,843 
28 10,954,210 

27 10,661,323 

28 10»793,681 
28 12,339,000 
28 »12,756,647 
80 12,857,965 
34 13,045,854 


Dollars 

12,384,348 

36,178,265 

37,419,935 

35,309,401 

101,818,588 

191,954,106 

231,372,776 

271,797,282 

278,900,462 

146,202,942 

279,674,261 

302,894,934 

263,679,996 

173,268^784 


Doiim 
16,901 
623,335 
458,821 
891,972 
3,069,638 
4,631,630 
5,322,121 
7,023,372 
8,249,106 
3,036,904 
8,741,183 
•11,627,701 
10,008,169 
6 ^ 786^706 



12,400,249 

35,800,690 

87,878,769 

36,204,373 

104,888,226 

196,904,608 

236.594,897 

2f?9,720,664 

293,249,470 

274,209,285 

289,152,931 


278,688,165 

180,601,072 


Federal Farm Board. 

1 Includes some animals sold for traders. 

3 Includes auimalfl not segregated by kmd. 

• Includes ftuitnfljg handled uoxu producers to feeders. 

< Includes transactions for yard traders. 

• Indudes bushiess not classified as sales or purchases. 
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Table 622 .—Cooperative extension workers:^ Number e\ 
June SOf 19S0y and June SOy 1931 


employed, United States, 



Alabama.- 

Alaska—. 

Arizona.— 14 

Arkansas-.— 88 

California. 85 

Colorado. 83 

Connecticut. 10 

Delaware—. 3 

Florida-.. 55 

Georgia. 120 

Hawaii.. 5 

Idaho_ 26 

niinois_ 104 

Indiana_ 84 

Iowa_ 102 

ITftyigfta _—— 75 

Kentucky.- 03 

Louisiana. 78 

Maine. 16 

Maryland___ 31 

Massachusetts. 16 

Michigan-- 65 

Minnesota.. 67 

Mississippi_ 90 

Missouri-—.. 67 

Montana—. 88 

Nebraska.. 45 

Nevada. 12 

New Hampshire.. 11 

New Jersey_ 23 

New Mexico_ 20 

New York_ 76 

North Carolina..— 105 

North Dakota.. 84 

Ohio. 90 

Oklahoma_ 91 

Or^on_ 86 

Pennsylvania_ 71 

Porto Rico. 

Rhode Island. 3 

South Carolina._ 65 

South Dakota_ 32 

Tennessee.. 96 

Texas. 206 

Utah. 20 

Vermont. 18 

Virginia_ 104 

Washington-. 36 

West Vfiginia.. 43 

Wisconsin.. 67 

Wyomhig- 21 


Total-^766 2,783 


No. No. No. No. 
' 67 68 • 



Extension Service. 

1 Includes both white and negro extension workers. 
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Table 52S.—Cooper<Uive extension work: Projects and percentage of agents’ and 
specidtsta ‘ time devoted to each, 19BB-19S0 



1 Only field work of specialists as reported by county extension agents is induded. 


Table 524. —Extension activities and accomplishments, 1925-1930, as reported by all 

county extension agents 


Activity or accompliabment rdatlng to 
extension 

1925 

1926 

1927 




Total number of— 

■Parm vifiita made 

Number 

1,382,197 

386,996 

8,010,881 

2,085,694 

Number 
1,388,459 
387,724 
3,340,242 
^383,286 

Number 

1,489,503 

396,093 

3,600,448 

2,476,572 

334,271 

4208,801 

Number 

1,506,510 

432,433 

8,687,570 

2,556,899 

871,831 

4,510,657 

Number 
1,633,154 
489,294 
3,991,725 
2,710,723 
423, eoS 
4,712,940 

Number 

1,758,743 

546,208 

4,317,565 

3,016,707 

449,854 

4,501,088 

214,561 

6,657,661 

4,148 

20,476 

42,903 
/ 402,458 
1 66,368 
8,772 
14,720 
3,762 
750,379 
25,605,485 

934,182 

233,043 

85,344 

34,959 

646,340 

Home Vtsit-s made ___ 

Office calls received _ _ . 

Tdcpbone odJs received... 

News articles or stories published_ 

Individual letters written.. 

3,767,160 

4,015,126 

Different circular letters prepared. 

Bulletins difltrihnted " " . 



5,120^768 

5,608,604 

6,345,488 

Radio talks made. 



Events at which exhibits were shown. 
Training meetings held for local load- 

era. . ... . 

8,269 

27,887 
} 832,093 

8,938 

29,109 

387,051 

8,983 

88,064 

398,051 

8,999 

4^902 

437,998 

9,826 

41,604 

486,398 

Method demonstration meotmgs held. 

Meetings at result demonstrations_ 

Tours conducted _ _ . __ 

Achievement days hdd _ 






Encampments held 

2,051 

549,786 

18,581,358 

77^469 

1 160,587 

47,S9B 

2,716 

599,797 

10,735,616 

644,784 

173,122 

48,899 

3,145 
636,588 
21,421,375 

77^185 

183,065 

60,182 

2,781 
^ 683,305 
2i, 951,317 

851,526 

179,559 

58,258 

2.921 

771,821 

24,878,236 

929,744 

201,882 

n,636 

An meetings held _ 

Total attendance at all meetings held. 

Total number— 

Result demonstrations conducted. 

Voluntary local leaders assisting with— 
Adult extension . _ 

Junior extension_ 

Total number of— 

Adult home demonstration groups. _. . 

Members of such groups _ 













Extension Service. 
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Table 626. — IrU club work: Number of clubs, enrollment, projects completed, etc., 

1925-19B0 



Number Number 

Junior clubs._..................... 41,286 41,284 


Number 

66,180 


Different boys enrolled_.................. 224,633 234,078 249,663 I 270,634 I 308,809 I 838,197 

DiSSSt^ls^lled_ 340,413 862,078 370,169 | 393,406 | 462,687 | 489,617 

Total enrollment..................... 666,046 686,166 

Different boys completing__ 133,076 146,202 

Different girls completing. W 498 223,103 

Total completing_ 329, 574 "168, 306 399,107 | 447,679 | 607,487 | 664,346 



Projects started.. 

Projects completed (total)i. 

Cereals.. 

Legumes and forage. 

Potatoes, cotton, and other special crops 

Horticnlture. 

Forestry. 

Rural engineering.. 

Dairy. 

Animal husbandry. 

Poultry. 

Agricultural economics.... 

Foods... 

Nutrition.... 

Child training and care. 

Clothing. 

Home management.. 


1,079,604 

689,440 

24,629 

4,549 

29,864 

62,677 

308 


1,161,024 1,330,239 
673,997 776,029 


Home health and sanitation.. 
Miscellaneous... 



Extension Service. 

i Boys* and girls* club members completing. 

Table 526. — Imports and price per pound of raw sUk and production, imports and 
price per pound of rayon yarn. United States, 19B1’-19S1 


Rayon yam 



P Produc¬ 
tion 


1,000 

poundi 

1921 -•- 61,846 

1922 - 67,827 

1923 . 61,611 

1924 . 69,626 

1925 . 76,003 

1^. 76,870 

1927. 86,036 

1^. 87,172 

1931 •. 87^608 



1 Net Imports are imports minus reexports. 

; of monthly average prices of Japanese KAnsal, No. 1. 

N^importa axe imports mi n u s reexports 19^-1924. Subs^uent years are imports Tninna exports 

X66Xp0rtSB 

* Average of monthly average prices. The count Indicates the number of deniera or one-half decigram 

Stooe the standard is based on an arbitrary fixed 
lengui ana a vui^le wei^t, the finer the yam the smaller the count: 160 denier count, a siae ftnTnmftniv 
usaOy is fine and 800 denier count is coarse. 

• pSnSnar^*^”^^^ average prices of Japanese Best, No. 1 x 18-16. 
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Precooled. 276-277 
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destination, 1927-1931. 869 
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stocks in store, 1926-1930.. 
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world production, 1894-1932_ 

yields, 1900-1931- 6_ 

Barnes, O. P.: Crops Occupy Nearly Half 
the Cultivable Acreage of the united 

States. With F. J. Marsdmer. 470-474 

Bean, L. H.: Farm Prices and Incomes Be- 
fiect Business and Financial Conditions- 200-206 


beetle, Mericao— 

control_68-69,271 

distribution and survival. Neale F. 

Howard_ 270-271 

blight, soarciiy In West_ 341 

Beans— 

culture in Wyoming.. 889 

dry, edible- 

acreage and value, 1899,1909,1914-1931_ 744 

car-lol shipments, 1020-1931_ 746 

crpiats, 1917-1980-. 744 

faraa prl^, 1914-1931—. 744 

imports, 1909,1914r-1981. 744 

market prices, 1899,1909,1914-1931_ 744,746 

producrion, 1^, 1909,1914r-1931. 744-746 

yields, 1899,1909,1914r-1931. 744 

Imports, l^im. 863 

snap— 

car-lot idiipmeQts, 1920-1931. 700 

freedom from anthraonose and blight in 

West. L, L. Harter—.1_ 341 

Bbattee, E. Kent: But(^ Elm-Disease Sur¬ 
vey Indicates this Disease not Widespread 

in this Country. 178-181 

Bbcese, Joseph A.— 

Drouwt Losses of 1080 and 1931 Indicated 

by Crop and Income Data..170-178 

Eegional Shifts Large in Major Crop Acre¬ 
ages during Decade 1919-1929. 484r487 

Beddmg-out system, advantages for sheep. 

Glen A. Smith. 336-337 

Bee-culture research. Inauguration on Paoifio 

coast. E. L. Sechrist_-_101-102 

Beef- 

carcasses, finish, grading chart_ 108 

cattle. Cattle, beef; Cows, beeft Heif¬ 
ers, beef. 

demonstrations, effect on home meat sup¬ 
ply-.657-668 

exports, 1899-1931. 861 

imports, 1899-1931. 863 

prices— 

retail, effect of livestock luarket trend, 

study.. 268-270 

wholesale, 1929-1981. 816 

products— 

exports, 1899-1931. 861 

trade, Inteniatlonal, 1026-1930. 780 

stocks on hand, 1922-1931. 781 

trade, interoational, 1926-1930. 780 

value of heifers, comparison with steers- 107-110 
BteaZso Meat. 


Pago 

Bees, package use as pollinating agents in 

OTchardsTvv. J. Nolan_ 270-280 

Beet leaf hoppers, source and movement, im¬ 
portance in raedlction of attack. P. N. 

Annand and B. W. Davis.110-113 

Bennett, Chaibujcs A.: Seed-Cotton Drying 
Proves Profitable; Two Types of Driers 

Used. 433-436 

Bennett, H. H.: Soil-Erosion Problem un¬ 
der Investigation in National Control Pro¬ 
gram. 344-361 

Berry breeding for new specific-purpose vari¬ 
eties. George M. Darrow and George F. 

Waldo.113-114 

Big trees, r^c of an ancient flora, found in 

Sierra Nevadas. Oscar Evans_115-116 

Bird refuges— 

cooperative, agencies__ 117 

on the farm, value and requirements. W. 

L. MoAtee.116-118 

Birds- 

economic value. 116-117 

gallinaceous, immunity to strsrohnlne_ 326-327 

migratory, refuges, acquisition_ 84 

Set also Game; Wild lifs. 

Bishopp, P. C.: 

Flies Aid Surgeons in Combating a Persis¬ 
tent Bone Disease of Man. 200-210 

Poultry Lice Cause Heavy Losses Which 

Are Wholly Preventable.. 809-310 

Black fly. control by parasites, discussion by 

Secretary. 71 

Black locust, value in erosion control_ 227-228 

Blackhead, in turkeys, control studies_189-190 

Blowflies, use in combating osteomyditis.. 206-210 
BoUworm, pink, prevention of spread, discus¬ 
sion by Secretary_ 72 

Bone disease of man, combating by use of flies 

as aid to surgeons. F. C. Bisnopp_ 206-210 

Borer, com. See Com borer. 

Boswell, Victob E.: Vegetable Standardi¬ 
zation and Variety Description Project is 

in Progress. 389-392 

Boyd, Georgs E.: Eemediable Condition of 
Farm Often Hampers Use of Machines- 435-437 

Bran, prices, wholesme, 1922-1932. 696 

Br eM^yl Mdces in loading cities, 1922-1932. 696 

berries, for specific purposes.113-114 

experiments with guinea pi^. 261-264 

poultry, methodical, cause of increasing egg 

size and numbers. J. P. Quinn.182-184 

sheep, Shropshire, work at Beltsville ex¬ 
periment arm. 339-841 

wheat, for resistance to some strains of bimt, 
susceptibility to other strains. H. H. 

Flor. 392-393 

Bridges, State, disbursements, 1980. 935 

Broadcasting mformation, corr^tion of Fed¬ 
eral and State agencies...816-316 

Brooders, battery, kinds and use in raising 

chickens. 311 

Broomcom^ 

acreage and production, 1916-1931. 751-762 

prices, farm, 1915-1931. 761-762 

supply and distribution, 1924-1931. 762 

yiS&, 1916-1931. 761-762 

Brown, E.: Seed-Testing Service Protects 
Farmer in Case of Many PrincipBd Crox)s. 

With F. H. Hillman and E. H. Toole— 333-336 
Brown-tan and gipsy moth infestations, <fiieck 
by Imported parasites. C. W. Collins and 

T. H. Jones_ 236-289 

Browne, 0. A.: Chemical Utilization of 
Farm By-Products Has Large PTospeot8.6l3-6X7 
Browne, F. L,: Farm Buildings Should be 
Eepainted before Wood Weathering Be¬ 
gins. 196-197 

Buckwheat- 

acreage and production, 1919-1931. 664 

exports, 1919-1081. 664 

farm value, 1919-1931. 664 

imports, 1919-1981. 654 

prices, farm, 1919-1932. 664,965 

yields, 1919-1931. 064,666 

BuUdinra. farm, valuation, changes.— 477-478 

Bulls, dairy, from proved sires, effect on 
daughters'output. O.J.Stauber_166-168 
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Bunt— 

sp^es, hybridization, results. 393 

wheat, cause. 892-393 

wheat, redaction disinfection of seed.. 898-401 
Buruess, a. F.: Gipsy-moth Eradication 
Project in New Jersey Apparently Success¬ 
ful. 239-244 

Butter— 

creamery— 

cold-storage holdings, 1922-1931. 837 

prices, wholesale, 1910-1031 . 840,841 

production by factories, 1922-1930. 835-836 

receipts at markets, 1922-1931. 837,838 

exports— 

1899-1931. 801 

destination, 1927-1931. 865 

imports— 

1899-1931. 863 

origin, 1927-1931. 873 

prices, export, In Copenhagen, 1922-1931_ 840 

renovated— 

factories operating in 1917-1981. 320 

industry declme. Chas. S. Trimble... 320-321 

storage in Impound prints, keeping value. 

Wimammilte.118-119 

trade, international, 1925-1980.. 839 

Butterfet— 

output, eHectofsires from proved si res._156-158 

priceh, farm, 1922-1931. 835 

production, cost, and value per cow, 1930. -. 830 

Butterfield, L. C.: Cattle-Bipping Vats of 
Octagonal Shape Meet with Success in 

Nevada. 122-124 

Btbblt. Theodore C.: Egg Hatching Pre¬ 
vented by Certain Bone Defects of the 
Developing Embryo. 181-182 

Cabbage- 

acreage and production, 1928-1931_ 701-702 

car-lot shipments, 19^1930.. 703 

prices, form, 1928-1931. 701-702 

variety ,Jersey Queen, resistance to yellows. 

J. 0, Walker. 119-121 

yellows— 

control by resistant strain of cabbage... 119-121 
resistance of Jersey Queen to J. C. 

Walker..*..119-121 

Cacao beans, imports— 

1809-1931. 803 

origin, 1927-1931. 874 

Calhoun, Wendell; Fruit and Vegetable 
Depots Facilitate Distribution in Big City 

Markets. 233-236 

California^ 

big trees, numbers and location.. 115-116 

forest flr^, fighting with water. Walter £. 

Jotter. 220-222 

Calves— 
heifer^— 

comparison with steers in meat study... 108-110 

number on farms, 1920-1932.. 827-828 

income from, and value, 1930. 782-783 

production value, 1930. 782-783 

shipments and slaughter, 1930. 782-783 

slaughter in specified countries, 1921-1931... 778 

veal- 

farm prices, 1922-1931. 775 

prices, market, 1922-1931.- 777,778,779,782-783 

receipts at stocl^ards, 1922-1931. 774-775 

sla^htor under Federal inspection, 1922- 

See afoo'C^atUe. 

Camera, motion-picture, time-lapse, aid to 
department’s research. Baymond Evans. 368-369 
Camps, recreational, in national forests. 

F.VVHorton.121-122 

Canned goods, tenderness tester for, aid in 

food law enforcement. W. B, White-365-368 

Cantaloupes— 

acreage and production, 1928-1931. 704 

car-lot shipments, 1920-1931- 703 

prices, form, 1928-lWl- 704 

Capper-Eietcham Act, appropriation for ex¬ 
tension work.-— 94 

Carbon dioxide, vacuum method of oiling 
eggs, effect on keeping quality in storage. 
Lawrence H. James, and T. L. Swenson. 184-185 

100446^—32-61 


Carrots— Page 

acreage and production, 1928-1031. 704 

car-lot shipments, 1020-1930. 705 

prices, farm, 1928-1931. 704 

Casein, tariff on, effects. 62 

Cats, repdUing from fiower beds by use of 
nicotine sulphate. James F. Couch— 160-170 
Cattle- 
heef— 

finishing by supplementing pasture, in¬ 
crease in Texas. John H. Jones_102-103 

prices, form 1922-1931. 777 

prices, market, 1000-1^1_-. 776-775 

778,779,782-783 

statistics. 770-783 

wintering on range in northern Great 

Plains. A. L. Baker...103-106 

dairy. See Bulls, dairy; Cows, dairy, 
dipping by means of octagonal vat, ad- 

vantMtes.. 122-124 

farm^ue, 1867-1932. 770-771 

feeder, inspected, shipments from stock- 

yards, 1922-1931. 776 

hides, imports, 1899-1931. 863 

imports, origin, 1927-1931. 873 

income from, and value, 1930. 782-783 

numbers, 1840, 1850, 1860,1867-1932. 770-773 

pasture requirements on dry land-173-174 

production value, 1930. 782-783 

purebred, number registered, 1921-1931_ 828 

receipts at stockyards, 1922-1931- 774r775 

shipments and slaughter, 1930. 782-783 

slaughter- 

in specified countries, 1921-1931. 778 

under Federal inspection, 1922-1931_ 779 

tick eradication, status, 1931—. 781 

tubM^n testing, 1920-1931.... 828 

See also Bulls; Calves; Cows; Dairy bulls; 

Dairy herd; HeUers; Steers. 

Cauliflower, culture in Colorado. 388 

Celery- 

acreage and production, 1928-1931—. 705 

car-lot shipments, 1920-1030—. 705 

prices, form, 1925-1931. 705 

Cellulose, i>otential yield in form waste. 515 

Cereal crora, production in 1981.... 20 

Cereals, ofoB^resistant foreign varieties, 

introduction.... 300 

Chacb, B. M.: Citrus By-Products Market 
is Growers’ Safeguard in Years of Ove^ 

Production---— 517-i518 

Ch^oal lands, cut-over, reclamation for 
forestry in southern Appalachians. B. M. 

Evans_-_-_-_^28-230 

Chatfield, Charlotte: Food-Composition 
Data Aid Beseaich Workers to Interpret 

Food Standards..-. 565 

Cheese— 

American— 

Oh^dar, production, 1920-1930. 841-842 

prices, whol^e, 1924-1931. 844 

cold-storage holdings, 1922-1931.— 843 

consumption, increase, rate and foctois.... 127 

cottage, industry, expansion. H. L, Wil¬ 
son.:..-.137-138 

exports— _ 

1899-1931. 881 

destination, 1927-1931. 885 

factories, improved methods, discussion by 
Secretary.61-62 

*°i^gSSi. 863 

origin, 1927-1931. 873 

production areas. W. J. Venske...124-127 

receipts at markets, 1921-1931. 843,844 

trade, i ntemational, 1925-1930.. 845 

Cheeses, kinds and comparative value- 188 

Chemical utilization, form by-products, 

prosi^tsfor. C. A. Browne...613-^17 

Ohemistry, research, discossion by Secretary- 73-77 
Oberries— 

canned, eroorts, 1924-1931- 706 

imports, l^lfel. 295 

production, 192^1981. 706 

Chestnut— 

blight-resistant varieties, introduction from 
Ysia_ 298-299 
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Chestnut—Oontinued. , . . 

lands, planting to pine, value in Northeast. 

Paiirw. Stfikei:..-127-128 

Chick rations, value of alfalfa meals, e\peri- 

ments. Burt W. Heywang. 

Chicken lice, i^cls and ernmcatlon- 809-810 

Chickens— 

feeding alfalfa meals, experiments—-- 307-809 

number and value, 1920-1931———— 840-848 

prices, farm, 1910-1981.- ^ 852 

r^ng, large-scale, recommendations-810-312 

See also HenK Poultry. 

Chicks, leg^eakness, prevention by attention 

to fced/HarryW. Titus.12S-129 

Ohilcott, E. P.: Dry Farmiim in Extensive 
Operations Mainly Uses Crops of Low 

Acre vine.174-176 

Children, clothes of, standards, relation to 
oomibrt, simplidty, and self-help. Louise 

Stanley.. 568 

China- 

demand for United States products. Paul 

O. Nyhus_129-134 

silver, low exchange and buying power— 188-184 
Cigaretms— 

consumption and demand In China-181-182 

consumption, relation to industrial activity, 

1921-1930_ 208 

Citrus— 

fruit— 

coloring by ethyleneprocess, recent im¬ 
provement. J. B. Winston_134-187 

shig^nte^ by cooperative associations, ^ 

fruits— 

by-products, value_ 518 

car-lot shipments, 1921-1981_ 707 

production, 1899, 1909, 1919-1931_ 706 

growers, value of by-products market to, 
during overproduction. £. M. Chace. 517-518 
Clarb:, NANCY Gexswold: Pork lioins. 

When Seare<L Shrink More in Weight 

Though Cookmg Faster. 803-304 

Clarke, J, Allen: Wheats Bred for Smut 
Hesistance Combined with Yield and Qual¬ 
ity. 408-404 

Clarke-McNary law, cooperative agreement 

for forest-fire protection. C.F. Evans_216-217 I 

Climate- 

arid, ell^ct on loose-smut infection of wheat. 

V. F. Tapke_ 807-398 ! 

relation to dry-farming practices.. 177-178 i 

Clothes, ohildien’s, standards, relation to 
comfort, simplicity, and self-help. Louise 

Stanley._ 668 

Clover- 

acreage, yield, and production, 1929-1931. 765 

imports, ori^ 1927-1981_ 878-879 

prices, farm, 1929-1981... 765,767 

receipts at Chic^, 1922-1982_ 766 

sweet. iSee Sweetdover. 

ClulS— 

forestry 4-H, program in Central States. 

R. A, Turner_ 280-231 

4-H— 

e-rtenslon work in HawaiL_-_195-196 

forestry activities_ 280-231 

milk-quality improvement campai^.. 191-192 

number and enrollment, 1925-lOW-_ 954 

Cocoa- 

imports— 

1899-1981_ 863 

origin, 1927-1981_ 874 

Coconut- 

meat, Imports, 1899-1931_ 864 

on- 

imports, 1909-1931_ 880 

evports, 1920-1981_ 880 

trade, intemarional, 1925-1980_ 885 

Coffee- 

imports— 


origin, 1927-1981. 874 

trade, IntematlonaL 1925-1930. 883 

Coi^ Johns.: Dry-nurmlngPractioesDeter- 
mined by Olimatlo and Soil Conditions.. 177-178 
OoLUNs, C-W.: Gipsy And Brown-tail Moth 
XnfBStatlo^ Are Checked by Imi>orted Par¬ 
asites. With T. H. Jones. 286-239 


Color standards, for cotton, and effects of 

exposure___......... 160-162 

Combine- 

development and use. 446-446 

use on Great Plains- 419 

Cook, O. F,: Cotton Fiber Improvement 
Necessitates Community Action to Keep 

Seed Pure.145-148 

Coons, G. H.: Sugar-beet Production is 
Entering New Era as Disease Control 

Gains.862-364 

CooFSB, M. B.: Mechanization Slows as 
More Output and l^oss Demand Lower 

Prices. TSith C. L. Holmes.411-414 

Cooperation, necessity In production of pure 

cottonseed.145-147 

Cooperative associations, assistance by Fed¬ 
eral intermediate banks_...._ 507 

Copra— 

imports, origin, 1927-1981_ 878 

trade, International, 1926-1930_ 886 

Corn- 

acreage— 

1929 and 1919_ 484-486 

and production, 1890-1981. 60S, 609,612-613 

tmiformlty, discussion by Secreta^.14-16 

borer, control by madiinery. B. B. 

Gray. 426-428 

canned, pack in United States, 1919-1931 . 711 

cost of production by yield groups, 1980.... 897 

exports— 

1^1931_ 608,862 

destination, 1927-1981_ 869 

farm value, 1890-1031_ 608 

futures trading. 1930-81. 619-620 

growing, maduinery, use and economy In 

labor. 421 

imports, 1890-1981... 608 

marketings by farmers, 1921-1931. 615 

pickers, operation and development_... 445 

prices— 

farm, 1880-1981. 608,616 

market, 1890-1932_ 608,610^ 618,619 

receipts— 

at markets, 1921-1981_ 615 

by grades, 1917-1931_ 616 

stores in store, 1926-1931_ 616 

_* 

acreage and production, 1928-1981_ 710 

prices, farm, 1928-1931. 710 

trade, international, 1925-1981_ 617 

utiliratlon for grain, silage, etc., 1930-81_ 6U 

visible supply, 1922-1932. 616 

world production, 1900-1932.. 614 

yields, 1890-1931. 608,610,612-518 

Com Belt, inoease in output -pee man in all 
phases of crop growing. Walter J. 

Roth. 420-428 

Cornstarch, exports, 1917-1931_ 862 

Cottage cheese. Industry, expansion. H. L, 

Wilson-187-138 

Cotton- 

acreage— 

1929 and 1919_ 485-486 

abandoned, 1926-1931_ 659 

harvested, 1866-1931. 658-689,660 

color effects of exposure_160-162 

communityintestinl-varietyplan, H. Q. 

McKeever.189-140 

comparison with burlap. 560 

consumption and Industrial production, 

graph, 1919-1931. 203 

cost of production by :rield groups, 1930.... 899 

domestic consumption, 1919-1931_ 6^ 

driers, artificial, two types, description and 

use. 434-485 

drying, artificial, cost_ 435 

exports 

1840,1860,1866-1931_ 658-659 

destination, 1927-1931_ 867 

farm value, 1876-1931_ 658-689 

fanns, number and size, 1920 and 1930... 488-401 
fibers 

improvement, necessity of community 

action. O. F. Cook.145-148 

uniformity, need for and production... 146-147 
grade lowering by exposure. Dorothy 

Nickerson. 150-152 

growing, importance of fertilizer plaoement. 

J. J. Skinner_......_ 538-^1 
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Cotton—Continued. 

1849, 1860, 1866-1981_ 668-669 

exports, 1899-1981_ 861 

production, 1919-1931..-. 660 

world production, 1909-1932_ 661,663-664 

yidds, world countries, 1009-1932_ 662 

Unters— 

export, destination, 1927-1931... 887 

production, 1919-1931. 661 

long-staple, production. 148 

marketings by fanners, 1921-1931. 662 

Middling, spot pnces, 1909-1932_ 667 

mill consumption in world, foreign coun* 

tries, and United States, 1913-1931_ 665 

one-variety plan, object and advantages- 139-140 

picking maonine, need in South.. 431 

premiums and discounts, 1924-1931. 688-669 

prices— 

at Liverpool, 1922-1932. 670 

farm, 1876-1931. 668-659,661,670 

per pound at New York, 1849-1931_ 668-659 

production— 

1849-1931. 668-659 

in 193L... 21 

quality^^ects of moisture m ginning proc¬ 
ess. P. L. Qerdes. 431-483 

raw. Imports, origin, 1927-1931- 876 

root rot— 

control measures. 166 

damage in Southwest. C. J. EZing_162-165 

fungus, activity, development, and con¬ 
trol. 163-165 

Russian, increase in acreage and output. 

LTVdin..142-146 

sea-island— 

advice to growers. O. B. Doyle_148-180 

description, uses, and production__ 148-160 

seed- 

drying, process and two types of driers. 

Charles A. Bennett. 433-435 

moisture in ginning, effects on quality. 

P. L. Qerdes. 431-433 

purity, maintenanoe by community ac¬ 
tion. O. P. Cook.146-148 

spinning and demand in China_- 130-131 

staple length, 1928-1931, data. W. B. Lan- 

ham.-..140-142 

statistics. 658-673 

supply and distribution, 1913-1931_ 666 

tr^e, international, 1926-1931. 666 

unmanufactured, imports, 1899-1931. 863 

utOization as new foundation material for 
making hooked rugs. Bess M. Vlemont. 568- 

MO 

varieties, Igiprovement, discussion by Sec¬ 
retary. 63 

world- 

acreage, 1909-1932. 663 

situation, discussion by Secretary_26-27 

yields, 1^1931. 668-659,661 

Cottonseed- 

cake— 

and meal, exports, 1899-1931. 861 

range supplement in cattle feedmg.... 105 

meal- 

exports, destination, 1927-1931. 871 

mces, 1931. 673 

exports, 1909-1931. 880 

exports, destination, 1927-1931. 872 

prices, 1922-1932. 672,673 

solvent for paradlchlorobenzene in control 

of lesser peach borer. 266-266 

trade. International, 1926-1930. 671 

prices, ham, 1922-1932. 671,672 

production, 1009-1981.. 671,672 

products, production, 1909-1931. 672 

Couch, Jahes F.: Dogs and Cats May be 
Kept off Flower Beds by Nicotine Sul¬ 
phate__ 169-170 

Cowpeas— 

acreage and production, 198()-193L. 750 

farm value, 1980-1981_ 760 

prices— 

farm, 1980-1981. 760 

market, 1922-1931. 761 

yields, 1930-1931. 760 

Cows— 

beef, herd management for profit. £. W. 
MoOomas. 106-107 


Cows—Continued, 
dairy- 

feeding, economy in apportionment of 

grain. J. B. Shepheed .158-161 

output, effect of sires from proved sires. 156-168 
ou^ut, value due to dairy nerd-Improve- 

ment associations.163-164 

See also Bulls, daily; Cattle, dairy; Cows, 
milk. 

mfUr — 

numbers and value, 1860, 1860, 1867- 

1931. 825-826 

prices, farm, 1922-1931_ 830 

See also Cattle. 

Coz, John H.: Wheat’s Deterioration in 
Farm Storage Bln Tested Experiment^y. 404-406 
Cranberries— 

prices, form, 1926-1931. __ 711 

production, 1928-1981_ 711 

Cream- 

imports— 

1912-1931_ 864 

quality, improvement due to Federal law. 

H. B. Swltaer. 272-273 

receipts at markets by States, 1930-1931_ 833 

whipping requirements as to temperature 

and age. O.J. Babcock_156-166 

Credit— 

oomrations, opportunities, dlscossiou by 

l^oretary_45-46 

focilities, intermedlate^j^paoity for expan¬ 
sion. Norman J. Wail and Fred L. 

Oarlock. 605-607 

farm- 

facilities, discussion by Secretary_43-46 

importance of znenfoant accounts_ 503-605 

sources, shift since 1920_ 502 

use. 601-612 

Federal Intennediate, loans and discount 

rate, 1917-1931_ 913 

international effect tmon decline of ex¬ 
ports, discussion by Secretary- 5-6 

quS^’^l^vid^ Wfoklns_609-612 

short-term, restriction to productive uses. 

Fred L. Oarlock_ 607-609 

See also Loans; Mortgages. 

Crop- 

acreage, extensive regional shifts, census 

report. O. E. Baker. 479-488 

aQceages,zegional shifts, 1912-1929. Joseph 

ilBeokar:_ 484-487 

area, 1930, oomparisou with farm size and 

number, 1920. Howard A. Turner_ 487-491 

land- 

area, relation to cultivable acreage of 
United States. C. P. Barnes and F. 

J. Maischner_ 470-474 

increases, location___ 480-483 

production— 

1931, discussbn by Secretary_19-23 

aiUustments by farmers, discussion by 

Secretary__13-19 

increase, factors affectizig_ 464r466 

Crops— 

acreage, 1929-1981_ 886-887.888 

dry-land, prodnotlon, values_174-176 

form value, 1924^1931_888-891 

miscellaneous, statistics_ 744-769 

production and yield, 1929-1931. 886^7 

Cucumbers— 

acreage and production, 1928-1931.. 711 

prices, farm, 1928-1931.... 711 

Cultivator^ new types, description and use. 443-445 
CmoNos, O, A.: TOlage Im^ementsof New 
Types and Designs Used in Modem Farm¬ 
ing. 441-446 

Currants, imports, origin, 1927-1931. 876 

Daiusy, Alan: Radio Conation Arranged 

by Federal and State Agencies.315-316 

Dapry— 

cattle. See Bulls, dairy. Cattle, dairy, 
cows. See Cows, dairy. 

farms, uses of electcici^.. 452 

herd-miprovement associations— 
completion of twenty-five years’ work. 

J.E. Dorman,..161-163 

purpose and origin...161-162 

records regarding output per oow. J. G. 
McDowell.163-164 
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Dalry^Contlmied. 

products— 

marketing associations, number and esti¬ 
mated business, 1926-1926,1928-1930„- 950 

quantity produced, 1923-19^- 831-832 

remons, mechanization, increase. Emil 

Kauchenstein and T.D.J obnson- 423-425 

research, progress.... 

situation, discussion by Secretary.31-32 

statistics. 825-840 

Danublan States, grain exports business— 214-215 
George M.— 

Berry Breeders Seek New Varieties Adapted 
to Specific Piarposes. With George F. 

Waldo.113-114 

Slrawberrj-Bud Ptaunation is Favorably 
Influenced by Temperature and Light. 

W’ith George F.W'aldo.-. 357-359 

Date industry, production of new noncnni-. 
petifivecrop. Walter T. Swingle.— 105-167 

imports, origin, 1927-1931-- 873 

introduction, culture, and imports. 305-107 

niKJnmg, effect of special kinds of pollen. 

BoyW\Nuon.16V-189 

Davis, E. W.: Beet Leaf Hoi^rs* Origin 
important in Control and in Prediction of 

Al&k, With P. N. Annand.110-118 

Davis, R. 0. E.: FerllJtzer Industry Making 
Adjustments lo Complex Economic Re¬ 
quirements—. 529-533 

Depots, fruit and ’(^etable, use in distribu¬ 
tion m big city markets. Wendell Cal¬ 
houn. 233-236 

Dextrose, status under food and drugs act_ 88 

Diaries, farmers’^aid to research. 197-200 

Diehl. H. C.; Freezing to Preserve Vege¬ 
tables and Fruits Still In Pioneer Stage... 524-527 
Diet, low-cost, aid by division of food dollar. 

Hazel K.Stlebeling-. 553-566 

Dipping- 

cattle, by means of octagonal vat, advan¬ 
tages..122-124 

poultry, for eradication of lice_ 310 

Dogs, lepellmg from fiower beds by use of 

nicotine sulphate. James F. Couch_169-170 

Dorxae, J. E.: Dairy Herd-In^ovement 
Associations Complete Twenty-Five Years* 

Work..-.161-163 

Downet, K. Mklvina: Laundry Tests under 
Scientific Control Show How to Prevent 

Damage---. 669-672 

Doyle, B,: Cotton Growers Advised Not 
to Try l^arge-ScalePlantlngofSea-IslandL 148-150 
Drainage, in humid areas, provision by 

trench silos. S, WT. Greene_ 378-381 

Drleis, cotton, two tirpes, construction and 

use_ 434r435 

Drought- 

effect on strawber^-bud formation_ 357 

losses of 1930 and 1931, data. Joseph A. 

Becker. 370-173 

relief, discussion by Secretary_46-49 

Dry farming- 

defensive operations, use of cropb of low 

acre value. E. F. Chllcott..174-176 

Pacific Northwest, grain and clean fallow 

as basis. D.E. Stephens.176-177 

pasture requirements, J. T. Sarvia.173-174 

practices, oetermiziation by climatic and 

soil conditions, John S. Cole_177-178 

Drugs, seizures under iood and drugs act.... 89 

Dutch elm disease, spread in this country, 

survey. B. Kent Beattie.173-181 

Dutton, W. L.: Erosion Control Proves 
Successful on Ranges in Southeast Oregon. 187-189 

Earthworms— 

consumption hy swine, cause of lungworm 

infestation. Benjamin Schwartz.364-366 

intermediate hosts of swine lungworms.. 365-366 
Eastern States, conditions for Japanese 

beetle. C. H. Hadley.. 254-260 

Eaton, O. N.: Ihbrcediiig Experiments with 
Guinea Pigsarea Guidem Stock Breeding. 251-254 
Edinqbr, a. T,: Meat Prices at RetailFoUow 

_the Trend of the Livestock Market. 267-270 

Edminstee, Lynn Rauset: Foreign Coun¬ 
tries Adopt Variety of Subsidy Plans for 
Agricultural Relief.. 212-215 


Page 

Edwards, Fati.pett E.: Farmers* Account 
Books, Diaries, etc., are Often Valuable 
Research A ids. 297-200 

albumen, imports— 

1921-1931. 864 

origin, 1027-1931. 873 

hatching, prevention by certain bone de¬ 
fects of developing embryo. Theodore 

C. Byorly.181-182 

products, trade, international, 1925-1930.. 855 

yolks, importsr- 

3912-lsm. 864 

origin, 1927-193L.. 878 

Eggs— 

annual Uyings per flock, 1925-1931. 849 

cold-storage holdings, 1922-1931. 854 

exports, 1899-1931- 861 

imports— 

1913-1931_ 864 

origin. 1927-19J1. 873 

in storage, oiling by vacuum carbon diox¬ 
ide method. Yawrence H. James and 

T. L. Svenson. 184-185 

oiling by vacuum carbon dioxide method, 
effect on keeping quality In storage. 
Lawrence H. James and T.L« Swenson. 184-185 
prices— 

at five markets, 1910-1931_ 856 

farm, 1911^-1981. 857 

receipts at markets, 1927-1931. 853-854 

size and numbers, increase by methodical 

breeding. J. P. Quinn.182-184 

trade, international, 1935-3930. 865 

Electricity— 

application to farm machinery in foreign 

countries. 466 

new uses on the farm. S. H. McCrory... 449-453 
use in farm activities, aid by State experi¬ 
ment stations.. 358 

Electrification rural, development with 

new uses. S. H. McCrory.441M53 

Ellis, N. R.; Pigs Produce Pork More 
Efficiently on Limited Feed Levels. 

With J. H. Zeller. 291-292 

Elm disease Dutch, spread in this country, 

survey. R. Kent Beattie.178-181 

Blm^, susceptibility to Dutch elm disease— 178-181 
Engineering, agricultural, useful work of 
State experiment stations. Robert W. 

Trulllnger- 361-858 

Fnlow, C. R.: 

Pasture Lands of XJ. S. Vary Regionally 
in Main Characteristics, with H. N. 

Vinall.28( 

Pastures Should Supply a Leurger Pro¬ 
portion of Feed tfsed by Livestoclc, 

with A. T. Semple.2J 

Enteritis, necrotic, of swine, mineral mix¬ 
tures for, misrepresentations.. 274 

Ergot- 

importations, testing for qi^ty and 
purity by U. S. ofllcials. w, T. Me- 

Closky.185-187 

sources and uses... 186-187 

Eroslott— 

control— 

by forestry. J. D. Sinclair. 226-228 

sneceos on ranges in southeast Oregon. 

W. L. Dutton.187-189 

effect on crop acreage. 466-467 

problems, discussion by Secretary_ 77 

soil- 

control, national program. 349-361 

control variation with types of precipita¬ 
tion and soil. 346-348 

damage factors. 846 

problem, investlmtion in national control 

program. H.H. Bennett. 344-351 

See also Land, eroded. 

Ethylene process. Improved, citrus-fruit 

coloring. J. R. Winston.134-137 

European com borer. j8Sm Com borer. 

Eutettix tenellus. See Sugar-beet leaf hopper. 
Ev^ns, C, P.: Forest-Fire Protection by 
Cooperative Agreement under the Clarke- 

McNary Law.216-217 

Evans, Oscar: Big Trees, Relic of an Ancient 
Flora, Now Found Only in Sleora Neva- 
fias.115-116 
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economical measures, recommenda¬ 
tions. 106-107 

dairy cows, economy in apportionment of 

grain. J. B. Shepherd.158-161 

Fertilizer- 

combination, superphosphate and free am¬ 
monia, successful process. Wm. H. Ross 

and K.. D. Jacob. 536-537 

consumption, 1920-1931. 943-044 

developments. 629-548 

elements, secondary, requirement of to¬ 
bacco soils. J. E. McMurtrey,lr. 645-648 

experiment phosphate requirements in 

Sliddle W^t. Oswtfld Sdireiner. 542-545 

imports and exports, 1926-1930.. 944 

industry, adjustments to economic require¬ 
ments. B. 0. E. Davis. 529-533 

materials— 

imports and exports, 1926-1930. 944 

production, 1926-1930. 942,944 

s^es and value, 1928-1930. 042 

sources and composition. 6^ 

placement, importance in cotton-growing 
States. J. J. Skinner. 638-641 


















































































YEARBOOK OP AGRICULTURE, 1932 


Paere 

Peitili 2 er--Ck>iiti&iied. 

production, 192&-1930. 942,944 

sfdes and viJue, 1928-1930. 942 

sources. Midwest, oonoentiatioo, effect on 
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trade, intematiozial, 1925-1930. 645 

yidds, 1919-1981. 640 

Ftoaldt^^* In 
bone diseasSofman. 

Flob, H. H.: Wheat Bred to Besist Some 
Strains of Bunt May Succumb to Others. 392-393 
Flour- 

rice, Imports, origin, 1927-1931. 876 

wheat- 

exports, destination 1927-1931_ 871 

imports, origin. 1927-1931_877 

prices, wholesale. 1922-1932. 596 

Flower bed& protection from dog^ and cats 
by use of nicotine sulphate. James F. 

Couch..169-170 

Flowers, foreign varieties, introduction by ex¬ 
plorers... 299,302 

Folsom, Jobllb C.: Workers Galnfiilly Em¬ 
ployed in Fanning Decrease in Recent 

Y^...- 498-501 

Food— 
and drugs— 

act's requirements, application to U. S. 
Government's bujung. Summer C. 

Rowe.210-212 

act, prosecutions and seixaies..87,88 

oompomtion data, aid to research workers 
Ininterpretingfoodstandards. Oharlotte 

. ^ 

ingf<^^^^tl* aMel]K.sSbdSgr553-556 

law enforcement, aid by tenderness tester 

forcanned goods. W. B. White.. 366-368 

pricra, wholes^ 1919-1931, gtuxdi . 203 

qoalily studies, guide to producers. Flor¬ 
ence B. Kfaig_ 560-562 

selection and purchase by U. B. Govern¬ 
ment--.... 210-212 

standards, interpretation by food-composi- 
^n data, research work. Charlotte 
Chatfleld-.-. 563 


Page 

Food and Drug Administration, work, review 

by Secretary..87-90 

Poods— 

canned, use of tenderness tester on. 866-368 

testing for Government requirements_211-212 

vitamin content, measurement by tests 

with rats. Ham £. Munsell_ 566-567 

Forage— 

crops, value in dry-land farming.175-176 

location for traveler in national forests. 216 

plant seeds, Imports, 1921-1931. 769 

Foreign- 

market, effect upon American agriculture, 

discumon by Secretary. 1-3 

trade. See Exports; Imports; and under 
specific product, trade, international. 

Forest- 

administration, need for corrdation of graz¬ 
ing and recreation. J. W. Nelson.215-216 

fire- 

areas, mapping, value.219,220 

equipment, use in California. 221 

protection, cooperative agreement under 
the Clarke-MoNary law. 0. F. 

Evans.216-217 

protection, need for detailed planning of 
transportation system. T. W. Nor- 

cross.218-220 

fires— 

control by agreement under Clarke-Mc- 

Narylaw.216-217 

control by planning of transportation 

system.218-220 

control measures. 205-206 

fighting with water In California. Walter 

B. Jotter. 220-222 

management, out-over land, aim at uniform 

annual yield. Quincy Bandies. 222 

products— 

eJTOOrts and imports, value, 1928-1931—. 859 

serecte(L e^rts and imports, 1909-1931. 860 

r&]Q^0S« Rftp g g g 

restoration, on eastern national forests, com¬ 
plications. L. S. Gross.221 

trees, seed-extraction plant, work_ 818 

Forest^— 

aid to farmer in controlling erosion. J. D. 

Sinclair.2L. 

demonstration, benefit to tur^ntine oper¬ 
ators. Joseph C, Kircher. 881 

4-H clubs, program in Central States. B. 

A. Turner. 230-281 

practices on national preserves. 222-223 

promotion, cooperation of States.81-82 

redamation of out-over dharcoal lands ^ 
southern Appalachians. B. M. Evans. 228-230 

research, discussion by Secretary.77-82 

Forests— 

fire problem and amount of damage.78-79 

national- 

camps for recreation. F.V. Horton--- 121-122 
eastern, forest restoration, complications. 

L. S. Gross.. 223-226 

extension and consolidation.79-80 

improvements, appropriations for. 78 

receipts, and tlmbw-sale policy. 81 

roads, construction, development of trail 

builder. Fred E. Thieme. 376-377 

work in, as aid to unemployment.66-61 

planting stock, handling and care.22 * 

resouroe& use, effect on recreational use. 

Dana Parkinson..221 

Foster, M. T.: Lamb Grading at Point of 
Origin Compensates Producer for Quality. 264 
Fowls— 

bone defects, cause of non-hatching of eggs. 181-182 

susceptibility to tuberculosis. 881-383 

Freezing, fruits and v^tables, for preserva¬ 
tion, status. H. 0. Diehl.624Hi27 

Frost, killing dat^ with length of growing 

sewon-.7918-919 

Fruit— 

and nut production, dependence on amount 

of foliage on trees. J. jR. Magness_23: 

and vegetable situation, discussion by 

Secretary-. 33-34 

diseases, fiuctuatlon and need of prompt 
action. 294-267 


























































































INDEX 


963 


Pruit—Continued* Page 

fly, Mediterranean, control measures.6ft-70 

growing, relation to beekeeping, study on 

Paeinc coast...101-102 

moth, oriental, control by parasites. H. 

W. Allen. 277-27S 

preservation by freezing, problems for 

research. Robert P. Swedca_ 

trees, fcfliage, importance_2S 

Pruits— 
and vegetables— 

distribution by dmts in big city maiv 

kets. Wendell Calhoun. 2; 

freezi^ for preservation, status. H. C. 


524r^ 
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imports, 1819-mi_ 783 

prices— 

ton, 1919-1931. 753,757 

market, 1921-1931. 758 

production, 1919-1931. 753,754-765,756 

receipts at markets, 192^1931_ 752 

Heiffers— 

beef, co^arison witb steers, experiments. 

0. G. Hankins.107-110 

number on farms, 1920-1932. 826-828 

value per head, 1928-1932.. 826-827 

Henequen— 

imports— 

1899-1931. S64 

orkn, 1927-1931. 875 

Hens, laying houses, multiple-story, use and 

management_ 311-312 

Herding, sheep, bedding-out and old sys¬ 
tems, conmarison. 385-337 

Hxbndon, C. a.: Badio Preferences of Farm¬ 
ers Indicated by Sixteen Test Programs.. 816-317 
Hbbbic^ H. T:. Furfural, a Product Of 
Farm wastes. Has Many Industrial Uses. 520 
Hetw'anj, Burt W.: Poultry E™rlments 
Show \ alue of Alfalfa Meals In Chick Rs^ 

tion. 307-309 
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cattle, imporls, 1899-1931. 863 

prices at Chicago, 1922-1931. 817 

Highway systems. Federal-aid and StaiA 

policy_ 322-323 

|ghwa3rs— 

Federal-aid— 

construction as aid to unemployment_ 49- 

50,52-56 

labor rales, 1922-1931. 942 

mheage and apportionment, 1917-1933... 932 

forest, zuQeage and approinriations, 1931... 54-55 

income and funds av^ble, 1930. 934 

mileage. 1930. 933 

See also Roads. 

Hillman, F. H.: Seed-Testing Service Pro¬ 
tects Fanner in Case of Many Principal 
Crops. With E, Brown and E.H. Toole, 333-335 
Hineb, R« L.: Wiltshire Sides fbr Export 

Should Meet Ens^ Requirements_ 406-409 

Hoab, Obosbt a.; Fire Control Motorized 
in the Lake States Forest-Land Area... 205-206 

Hoe, rotary, description and use_ 443-444 

Hcfi^ 

cnolera-oontrol work, 1918-1980. 794 

feeding on pasture, recommendations. 286 

income £rom, and value, 1930.... 796 

khling, cutting, and curing, demonstra¬ 
tions. 556-567 

live weight at Chicago, 1922-1932. 788 

necrotic enteritis, mineral mixtures for, 

misrepresentations. 274 

number, 1^ 1860,1860,1867-1932. 784-787 

prices— 

and demand, dfscossion by Secretary... 29-30 

ferm, 1922-1932. 788 

market, 1901-1931. 789,790 

production value, 1930. 796 

leceipts at stockyards, 1922-1931. 787-788 

shipments and daughter, 1930. 795 

slanghtei^ 

in roecified countries, 1921-1931. 791 

under Federal insi^tlon, 1922-1931. 789 

stallstios. 783-795 

value, 1840,1860, I860,1867-1932. 784-786 

See also Pip; Swine. 

Holmes, C. L.: Mechanization Slows as More 
Output and Ijcss Demand Lower Prk^, 

With M. R. Cooper.411-414 

Home- 

demonstration— 

agents, assistance in developing farm fam¬ 
ily resources. Ola Powdl Malcolm. 246-248 
work, influence on farm women, survey. 

M, O. Wilson..24S-249 

economics research, assistance to home 
makers in wise spending. Louise 

Stanley . 552-553 

makers— 

assfetanoe in wise spending by home eco¬ 
nomies research. Louise Stanley_ 552-553 


Home—Continued, 
makers—Continued. 

farm duties____— 562-664 

leisure, studies for light on living stand¬ 
ards. Hildegarde Kneeland. 5624164 

Home Economies, Bureau of, work, review by 

deeretary..86-86 

Honey- 

grading— 

recommendations. 251 

stamps, vdue to consumer of product. 

George B. Marvin. 249-261 

prices, farm, 1921-1930. 685 

Honeybees. See Beekeeping; Bees. 

Hops— 

acreage and production, 1922-1932. 760 

exports— 

1899-1932. 700,862 

destination, 1927-1931. 871 

Imports, 1922-1932. 760 

prices, farm, 1922-1932. 760 

trade. International, 1926-1930. 761 

yields, 1922-1932. 760 

Horbeh— 

decrease on Com Belt farms..'... 421-422 

form value, 1910-1932. 818,819 

numbers, 1910-1932. 818,819-821 

prices, farm, 1922-1931. 818 

statistics.818-831 

Hobton, F. V.. Camps in the National For¬ 
ests Attract Farm Folk Seeking Recrea¬ 
tion. 121-122 

Howabd, Neale F.. Mexican Bean Beetle 
Approaches Northern Limits of Distribu¬ 
tion. 279-271 

Hunters'licenhe8,retums by StateM928-1980. 929 

Hubst, W. 3M.: Some Tjmes of jHarvesting 
Macninery Reach High State of Develop- 

_ment. 445-446 

Htue, Secretary; World Influences upon 
Antocan Agnculture. 1-98 

Imports— 

agricultural products, discussion by Secre¬ 
tary..___................... 85-36 

milk and cream, qusdity, improv^imt due 

to Federal law. H. B. Switzer. 272-278 

Bse a/«o Foreign trade. See also UTider sped” 
fic crop. 

Inbreeding, guinea pigs, guide in stock breed¬ 
ing, experiments. O. N. Eaton. 251-264 

Income— 

femily. wise use of; assistance by home eco¬ 
nomics research. 552^ 

ferm— 

1930, oomparlsion with 1929. 11-12 

and outgo, disparity. 206 

gross and cash, 1924-1930.. 889-898 

rdation to price decline, discussion by 

Secretary.10-13 

gross, from farm products, 1930 and other 

years. 47 

use and size, relation to family living stand¬ 
ards. Faith M, WilUams_ 549-551 

Incomes— 

and prices, farm, reflection of business and 

financial conditions. L. H. Bean_200-206 

farm, declines, 1930-1932. 201-206 

Index numbers— 

agricultural exports, 1909-1931. 860 

farm- 

prices, 1910-1930. 909-902 

real estate, 1912-1931. 904 

wages, 1919-1931. 902,903 

volume of agricultural pr^uction, 1919- 

1931. 8g7 

Information work, review by Secretary_94^5 

Insect T)cstS"^ 

conditions, discussion by Secretary.66-71 

destruction by birds.116-117 

Insecticides— 

arsenical, residue problem, discussion by 

Secretary. 70 

development and use.73-74 

imports and eigtoa, 1926-1930. 945 

prices at New York, 1919-1931. 945 

production, 1926-1930. 945 

Imu 1« experiment stations, progress, review 
by Secretary_ 97-98 
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Wilh Wm. II. Ross.536-537 

Jambs, Lawrence H.: Eggs Oiled by Vacu¬ 
um Carbon Dioxide Method Keep Better 

in t'torage. With T. L. Swenson_184-185 

Japanese beetle-^ 

conditions for, in Easlem States. C. H. 

Hadley. 264-260 

control measures_ 69,259-260 

distribution, 1931. 255-256 

Johnson, 0. M.: Farm Tenancy Increased 
from 88.1 Per Cent of all Farms in 1920 to 

42.4 Per Cent in 1930. 491-495 

Johnson, T. D.: Mechanization in Dairy 
Regions Increasing Fast, Investment Data 

Show. With Emu Rauehenstein_ 423-425 

Jones, John H.; Beef-Cattle Finishing by 
Supplementing Pasture Is Increasing In 

Texas.102-103 

Jones, T. H.; Qipsy and Brown-Tail Moth 
Infestations are Checked by Imported 

Parasites, With 0. W. Collins.22 

JOTTEiL WaitbhB.: Forest Fires Are Often 

Fougntwith Water in California- 220-222 

Juices, fruit. See Fruit juices. 

Jute- 

butts, unmanufactured, imports, 1S90- 
1931 . 864 

unmanu&ctur5,”imporis, 1890^1^1.— 864 

Kafir, prices at Kansas City, 1921-1932. 667 

King, C. J.: Colton Root Kot Causes Great 
loss in Southwest; Control Problem T7n- 

solvod_ 152-156 

King, Floeancb B.: Food-Quality Studies 
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ducers_...........—....— 660-662 
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tion. 886-886 

Kneeland, Hiloeoarde.: Leisure of Home 
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Living.._.....__ 662-684 
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1931. 

Lake States, reforestation work, dd of Knu^,^ 
son-Vandenbei^ Act. H. Basil Wales— 817-820 
Lamb- 

cold-storage holdings, 1922-1981- 804 

demonstrations, ^ect on home moat 

supply_ 667-658 

prices— 

re^^^ect of Uvestocfic market *^^^g^270 

816 

ripping ^ Btor«e period, ^tect on tonder^ 
ness. K. F. wamer and Lucy M. Alex- 

ander-. 260-263 

storage, effect on tendeme^.. 

trade, international, 1925-1930—. 804 

See also Meat; Mutton. 

at point of origin. M. T. Fostat- 2« 
herding, “blanket” system, advantages.. 336^7 

income from and value, 1930...—-52KSS 

numbers, 1840,1850,1860,1867-1932. 796-797 

^ta^l922-1932. 

market, 1901-1931.SSfIS 

production value, 1930.....—. 

shipments and sla^ter. 1930....—— 805-806 
slaughter under Federal inspection, 1922- 

iggi 804 

value,’l¥w,“l^'I860,1867-1982- 796-797 

See also Sheep. 

Land- 

eroded— Jim JJG 

cultivation problems--——- 447^9 

requiremante in special nc^iiw-44^9 

farm, values, discussion by Seare^...— 40j2 

policy, adjustment, discussion by Sectary. 37-40 
selling co mgg^ » inducements to 
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Land—Continued. 

settlement, past mistakes, and need of 

better direction. W. A. Hartman- 467-470 

submarginaL withdrawal from cultivation. 469- 

460,4n 

use problem_ 467-47S 

utilization— 

changes due to depression..467-4r.s 

discussion by Secretary. 37-40 

need of national policy. L. C. Gray.. 467-460 
Land Utilization, National Conference on, 

recommendations. L. C. Gray_ 460-462 

Lands— 

chestnut, planting to pine, value. Paul W. 

Stickel...127-12S 

eroded by soil run-off, reclamation.. 348-360 

farm, damage by sediments from erosion- 346-346 
Linham, W. B.: Cotton Data Record Varia¬ 
tion in Staple Length, 1928-1931. 140-142 

Lard— 

exports— 

loOO-inqi 

destlnation."i9Y7-i9H”!IIIIIIIIIIIIIir866-867 

IMfices, market, 1921-1931.— 793-794 

production and consumption, 1900-1930_ 817 

stocks on hand, 1922-1931. 791 

trade, intemational, 1025-1930. 793 

Lirson, a. O.: Pea-Weevil Damage Can be 
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damage prevention, tests under scientific 

control. K. Melvina Downey. 569-672 

scorching, prevention. 670-571 

Lee, -Alfred R .: Poultry Raising on a Very 

Intei^ve Scale Is Proving Practical.MO-312 

Leg weakness, of chicks jirevention by atten¬ 
tion to feed. Harry W. Titus...128-120 

Legumes, foreign varieties, introduction by 

explorers. 298,300 

Lemons— 

by-products, importance.— 617-518 

imports, 1899-1931. 863 

imports, origin, 1927-1931. 8^ 

prices, auction, 1924-1932. 

trade, intemational, 1928-1930.— <08 

See also Citrus fruits. 

and production, 1929-1931— ^ 

prices, farm, 1929-1^1 
lettuce- 

acreage and production, 1928-1931. 717 

car-lot shipments, 1920-1^1. 716 

culture in Colorado_—- 38<-388 

prices, farmjJ928-1931. 

Lbukel, B. w.: "Wheat Loss from Stinking 
Smut Can Be Reduced by Disinfecting the 
Seed__888-401 

^dWdeen, kinds and eradication. 309-310 

poultry, losses preventable. F.O, Bishop. 3^ 

810 

Light and temperature, influence on straw¬ 
berry-bud formation. George F. Waldo 

and George M. Darrow- 867-860 

Lignin— _ , . 

manufacture from farm wastes, and market 

possibilito.616-616 

possible source of cheap organic chemicals. 

Max Phillips. 619 

Limes. See Citm*t fruits. 
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cake— .... 

and meal, exports, 1899-1931. 8g 

exports, (iestmation, 1927-1931 .- - - 871 

m^^ynoes, wholesale, at Minneapolis, ^ 

oil- 

production, 1919-1931..— 6^ 

prices at New York, 1922-1932. 647 

trade, international, 1925-1930. 647 
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Liverpool, prices of cotton, 19^1932...-— 670 
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feed from pastures. Increase and mmrov'e_ 

ment. A.T,8eiiip3eandC.B. Enfow- 284r-287 
grazed on ziational forests, and receipts.... 927 
loan companies, exten^on of farm credit. fi06-607 
mineral miitiires for, misbranding. H. 

prices, rel^oninretfidimeatmarket... 267-270 
production, adjustments, discussion by 

fcjfcretary.. 

regulatory work, progress.69-60 

situation, discussion by Secretary.27-30 

dar^tei^ and condemned, 1921-1031_ 814 

also uititr spec(/ie mmes. 

Living standards^ 

&^y, d^endence on use and size of in¬ 
come. Faitli M. Wmiams. 649-561 

on farm... 649-658 

relation to leisnre of home makers, studies. 

HUd^rde Kneeland. 662-664 

Lloyd, william L.: Extension Work in 
Hawaii Has Many Problems Not Found on 

the Mainland.._192-196 

Loans— 

agricultural, selected Federal and other 

agencies, 1917-1931. 913 

drought relief, discussion by Secretary_48-49 

farm- 

conditions, discussion by Secretary.44r-46 

repayii]g power, comparison with borrow¬ 
ing power_ 610-611 

restriction to productive uses, recommenda¬ 
tions. 607-509 

See also Credit; hlortgages. 

Locust, black, value in erosion control_ 227-228 

Logs from wood lot, selling profitably on log- 

grade basis. Ray Miller. 266-287 

Lninbei>- 

consumption per capita, census years, 1809- 

production, 1879,1889,1899,1909,1919,1929, 

1930. 923 

vtdue at mill, 1899, 1909, 1919, 1927, 1929, 

1930. 924 

Lungworms, occurrence in swine_ 364-866 

MacDonald, Thomas H.; Road Building 
on Secondary or Local Projects Is Progress¬ 
ing. 821-826 

Machinery— 

i^icultuial, readaptation and use since 

World War, survey.411-414 

American, influence on foreign agriculture. 

R. B. Gray._ 463-466 

farm- 

adoption and use, effect of drop in farm 

prices.413-414 

be^ means for corn-borer oontroL R. B. 

Gray. 426-428 

result in increased output per man in 

Com Belt__ 420-423 

useful developments of State experiment 

stations_ 361-863 

special, for eroded and terraced farms. 

Claude K. Shedd.. 446-449 

tillage, new types and deigns and use. 

G. A. Cnmings. 441-446 

Machines— 

American-made, kinds used in foreign coun¬ 
tries. 468-456 

farm, use restriction by remediable condi- 

^ tionoffarm. GecrgeR. Boyd_ 486-437 

Maggots, use in combat^ osteomyelitis.. 200-210 
Madness, jr. R.: Fruit and Nut Production 
Depends Greatly cm Amount of Foliage the 
Trees Carry 2< 

MalcoiLM, Ola PowiSx: Home^Demonslra- 
tion Agents Assist In Developing Farm 

Family Resources.. “ 

hdanila'— 

fiber, imports, origin, 1927-1931. 876 

Imports, 1899-1931. 864 

Maps, value in forest fire control.219-220 

Market- 

foreign, effect upon American agriculture, 

discussion by Secretary. 1-8 

news service, tobacco, benefits_ 372-873 


Marketing- 

associations, membership and amount of 

business, 1930-31. 946-949 

lambs, by grade, discussion. 264 

perishables, benefits of perishable commod¬ 
ities act. 290-291 

Maeschne^ F. J.: Crops Occupy Nearly 
Half the Cultivable Acreage of the Unltod 

States. With C. P. Barnes... 470-474 

Marvtn, Gboeqb E.: Honey Grading 
Stamps Give Consumer Full Confldenoe in 

Product.-. 249-261 

McAtex,W.L.: Bird Refuges Can Be Made 

on Every Farm and Are Valuable.116-118 

McCloskt, W. T.: Ergot Importations Are 
Tested for Quality and Purity by U. S. 

Officials.186-187 

McComas, B. W.: Beef-Cow Herd, When 
Properly Managed, Is Aid to Farm In¬ 
come__-.106-107 

McGrobt, S. E.: Rural Eleotrificatlon 
Grows as Fanners Find New Uses for Eleo- 

___.....J 449-463 

McDowlELjLcTDairyHeS-improvement 
Records Snow Value of Increase Output 

Per Cow.163-164 

McEesveb. H. G.: Cotton Communities 
Showing More Interest in One-Variety 

Plan..139-140 

McEslvst, H. G.: Snow Removal on Farm 
Roads Easily Effected with Simple Equip¬ 
ment. 342-344 

McMueteb:^ J. E., Jr.; Tobacco in Some 
Soils May Require Secondary Elements In 

Fertilizer. 646-548 

McNary-Mapes amendment, discussion by 

Secretary. 87-88 

MeaL See under specific name. 

Measures, equivalent wdghts. 576 

Meat- 

curing, demonstrations in Texas counties. 666-668 
demox]istrations, effect on- 
interest in supplying home needs. Roy 

W. Snyder. 666-658 

supplying home needs. Roy W. Sny¬ 
der. 666-668 

Federal inspection, 1921-1931. 814 

imported, inspected, and passed, 1921-1931. 813 

prices— 

retail, reflection of livestock market trend. 

A. T. Bdlnger.. 267-270 

wholesale, 1929-1931. 816 

production and consumption, 1900-1930.... 817 

products— 

Federal inspeotion, 1921-1931. 814 

Imigo^d, inspeoted, and passed, 1921- 

trade, international, 1^1^1930.. 816 

testing for palatabflity.. 662 

trade, international, 1928-1930. 815 

value of heifns, experiments.107-110 

Mechanization- 

dairy regions, increase. Emil Bauohen- 

stein and T.D. Johnson.. 423-426 

farm...411-456 

farm— 

effect on sumply and demand for products. 

Oris V. Wells.416-417 

progress in Great Plains region. L. A. 

Reynoldson.417-420 

in South, retardation by lack of cotton 
picklngmachine. L. A. Reynoldson and 

B. HTThibodeaux.. 428-431 

Merchant credit. imTOrtance and effect on 
farmer. David L. wickens and Burton D. 

Seeley. 603-606 

Metaxenla, definition and production In 

dates..168-169 

Middle West, fertilizer experiments, phos¬ 
phate requirements. Oswald Schreiner. 542^545 
Middlings, flour, wholesale prices, 1922-1932. 697 

Midwest, fertilizer sources, concentration, ef** 

feet on cost. J. W. Tmientine_ 633-636 

Milk- 

condensed— 

exports, destination, 1927-1931. 866 

trade, international 1026-1930_ 834 
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nif ^ Cattle^ dairy; Cows, dairy; Cows, 
evaporated— 

exports, destination, 1027-1931. 865 

trade, international, 1925-1930 gS 

exerts, 1899-1931.. 

receipts at markets, by Statw, 1930 ^ _ 

Fedc^ effect on quality's ^ 

cream Imports. 272-273 

1918-1931. 8 g 4 

qt^ty toprovement due'to 'FedSS 

. H. B. Switzer__ 272-273 

®®®ot of sires from proved sir^II 156-158 

. 

production— . 

by States, 1925-1931_ goo 

wst, and value per cow, 1930_ 111 ”!” 830 

diM to dairy berd-improvement associa¬ 
tions-,_ 168-164 

qu^ty in cooperative proeriemiV'Snp^- 
^ed by extension services. Joseph B, 

_ “arker- _ 190-102 

for livestock, misbranding. 

.. 

imports— 

1922-1931. 

origin, 1927-1931-.-.”:". ^ 

.:::::::::::::: m 


imports. 1899-1931. 0^4 

production in Louisiana, lou-mi::::::::: 677 

farm, debt estimation, 1910-1930. 912 

Moskey, H. E.; Mineral Mixture*^ for Live^ 
stock Misbranded if Claims Are Bxms- 

Blve.... __ 273-274 

Motion-picture camera, tlme-iai»e:'id io’de- 
partment/s research. Raymond Evans.. 368-389 
Motor vehicles— 

registration, 1930. 039 

form value, 1910-1932. 818 822 

numb^, 1910-1932.'818.828^ 

wHloes, farm, 1926-1931- 

statistics-^... . 81 q 822-823 

Vitamin Content of 
M^y Foods Measured by Tests with 

xvatS—__ 566-567 

Musk oxen, reintroduction into Alaska":' 84 

Mutton- 

cold-storage holdings, 1922-1931. 804 

prices, wholesale, 1929-1931. siB 

trade, international, 1925-1930.."i: 804 

Natio^ Advisory Loan Committee, admin¬ 
istration of funds__ 45 

Nemon, J. W.: Forest Adnxlnlstration Must 
Correlate Grtoing and Recreation Needs. 215-216 
Nematode, alialfa^tem, oause of severe dam¬ 
age to western areas. Gerald Thome_09-101 

New Jersey, gipsy-moth eradication project, 

success. iLF.BurgesSu..^39-244 

Nkebbson, Lobothy: Cotton Pri^ressively 
lowered to Grade by ExiKwure, Tests 

Show_....____ 160-152 

Nirotoe sulphate, use to keepdojM and'cats 

on flower beds. James F. go imIT .169-170 

Nitrogen- 

fixation, research, effect on fertilizer in- 

totry. 630 

use to growing tobacco.. 370-371 


Pollen..___......__ 169-169 

^ Bees May Be Csed as 

Pollinating Agents to Orchards.. 279-280 


Noecros^T.W.: Fo^es^FiIe Protection In¬ 
volves Detailed Planning of Transporta- 

^ tion System.218-220 

Nut— 

and fruit production, dependence on 
amount of foliage on trees. J. E. Mag- 

ness. 231-233 

trees, foliage, importance.231-2^ 

Nuts, imports, origin, 1927-1931. 877-878 

Nyu us, Paul O.: China's Demand Large for 
Some U. S. Products,* Despite Low In¬ 
comes.129-134 

Oatmeal, exports, destination, 1927-1931. 870 

Oats— 

acreage, 1929 and 1919. 486 

acreage and production, 190O-193L.620-621,624-625 
cost of production by yield groups, 1930_ 898 

im-1931. 620,862 

destination, 1927-1931. 809 

farm value, 1900-1931. 620 

imports, 1900-1831. 620 

marketings by farmers, 1921-1931. 626 

prices— 

farm, 1900-1931. 620,629 

market, 1900-1931. 620,622,629 

receipts— 

at markets, 1921-1931. 628 

by grades, 1919-1931. 626 

stocksin store, 1926-1931. 627 

trade, international, 1925-1931. 628 

visible supply, 1922-1982. 627 

world production, 1894-1932. 623 

^ fields, 1900-1931. 620,622,624-625 

cake- 

exports, destination, 1927-1031. 871 

meal, exports, destmation, 1927-1931_ 871 

meal, trade, international, 1925-1930. 881 

trade, international, 1926-1930. 881 

coconut. See Coconut oil. 
rottonseed. fifee Cottonseed oil. 
flaxseed. See Linseed oil. 
linseed. See Linseed oil. 
peanut. See Peanut oil. 

Oils, vegetable- 
exports— 

1909-1931. 880 

destination, 1927-1931. 872 

Imports— 

1909-1981. 880 

origin, 1937-1931. 878 

Oilseeds, imports, origin, 1927-1931. 878 

Oleo oil, exports— 

1809-1931. 861 

destination, 1927-1931. 867 

Oleomargarine- 

manufacture, materials used. 846 

prices, wholesale, 1922-1931. 845 

^groductlon and consumption, 1924-1981_ 846 

imports, origta, 1927-1931.. 878 

trade, international, 1925-1980. 718 

Olives— 

imports— 

1899-1931-. 863 

origin, 1927-1931. 876 

prices, farm, 1922-1931. 717 

produotlonand value, 1922-1931. 717 

Onions— 

acreage and production, 1928-1931. 719 

car-lot shipments, 1920-1931. 720 

Imports. 1899-1931.,. 868,719 

prices, farm, 1928-1981. 719 

Oranges— 

coloring by improved ethylene process... 185-137 
exports- 

1899-1931. 861 

destination, 1927-1931. 869 

prices, auction, 1924^-1932. 709-710 

refrigeration to ocean transport, recom¬ 
mendations. W. R. Barger_ 276-277 

trade, international, 1925-1930. 709 

See also Citrus inilts. 

Orchards, pollinating agents, package bees as,_ _ 
use. w: J. Nolan.-«-.-/™-. 279-280 
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Osteomyelitis, treatment, use of blovrflies„ 206-210 

Pacific coast, bee-culture research. E. L. 

Sechrist.__ - 101-102 

Paine, H. S.: Sweetpotatoes Yield Fine 
White Starch by a Kew Process. With 

R, T, Baleh.-. 622-524 

Falay-produdng plants, introduction and 

pSS^il, Imports, fooo-ll^f- 880 

(^sumption by kinds.- ?26 

production, 1909,1919,1929,1930. 925 

Paradichlorobenyene, effectiveness in cotton¬ 
seed oil against lesser peach borer. Oliver 

I. '-'napp-._-_——-_—-2D5--«n 

Parfi^'trs— 

ai li’ nil, eradication progress. 69 

univ" rted, use in checking gipsy and brov\ n- 
tail moth infestations. C. W. Collins 

and T. n. Jones.- - 230-239 

Japanese beetle, success.-.- - 259 

of oriental fruit moth, occurrence and dis¬ 
tribution . ——277-278 

Pabkeb, Joseph B.: Extension Services Em- 
phasire Milk Quality in Cooperative Pro- 

gram.!!!.190-192 

Pabkinson, Dana : Forest Resources Can Be 
Wisely Used without Hampering Recrea¬ 
tion. 222-223 

PMture— 

condition, first of mouth, 1909-1931_758-769 

improvement by use of tame grasses- 281,283 

lands— 

carryhag capacity’, by regions.- ^-284 

c^racteiistics, r^onal. H. N. Vinall 

and C. R. Enlow .. 280-284 

supplement for finishing beef cattle, increase 

in Te\as. John H. Jones.102-103 

Pastures— 

improvement and utflization by livestock. 

A. T. Remplo and C. R. Enlow... 284-287 

requirements in dry fanning. J. T. Sarvis 

173-174 

Pea- 

weevil, damage decrease by feurm practices. 

.4. O. Larson. 287-290 

weevils, hibernation and destruction.. 289 

Peach- 

borer— 

lesser, food plants, habits, and injury_ 265 

lesser, kOling by paradichlorobenzene in 

cottonseed oil. Oliver I. Snapp- 265-266 

brown rot, fiuctuations and need of prompt 

action. 294r-295,297 

orebards, infestation by oriental fruit moth. 

and control_ 5s77-278 

Peaehesr— 

canned, exports, 1922-1931. 862 

car-lot shipments, 1921-1931. 722 

exports, 1913-1931. 720 

prices, farm, 1913-1931. 720-721 

production, 1913-1931. 720-721 

PFvrocK, W. M.: Seed-Com Maggot Injury 
Avoided by Suberizing Potato Seed Pieces 
Tiefore planting. With W. J. Reid, jr., and 

R. C. Wright.. 331-333 

Peanut oil— 

prices, market, 1922-1982. 766 

production, 1919-1931_ 764 

trade, international, 1925-1930. 764 

Peanuts— 

acreage, yidd, and production, 1919-1931. 761,763 

imports, origin, 1927-1931. 877 

price s — 

fenn, 1919-1931. 761,762-763 

market, 1930-31. 763 

didled, imports, 1899-1931. 864 

tradCf international, 1925-1930. 762 

Pears— 

caimed, exports, 1922-1931. 862 

car-lot shipments, 1921-1931. 723 

exports, 1913-1931. 723 

fredi, exports, 1922-1931. 862 

prices, farm, 1913-1981. 723.724 

production, 1913-1931. 723,724 
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Peas— 

aereager- 

and production, 1928-1931. 725 

yield and production, 1929-1931. 765 

canned, pack in United States, 1918-1931.. 726 

car-lot shipments, 1925-1931. 726 

culture in Colorado—. 388-389 

harv esting, time and method for control 

of pea weevil. 287-288 

prices, farm, 1928-1631. 725 

seed, culture in Wyoming. 389 

Pecan trees, number by States and age 

groups, 1929. 726 

Pecans, production and prices, 1927-1931. 727 

Pepper, imports, origin, 1927-1931_ 879 

Perishable commodities act- 
promotion of prompt settlement of dis¬ 
putes. H. A. Spilman. 290-291 

violations, discussion by Secretary. 55 

Peri^bles, refrigeration methods, experi¬ 
ments.. 

Perosis, nutritional, of cliicks, symptoms 

and remedy. 128-129 

Phillips, Mvv; Lignin, Farm By-Product, 

Now Wasted, May Supply Cheap Organic 

Chemicals. 519 

Phosphate retiuirements, fertilizer experi¬ 
ments in Middle West. Oswald 

Schreiner. 642-^545 

Pigs— 

feed, limited, results in efdclent pork 
production. N. R. Ellis and J. H. 

jfeller. 291-292 

numbers and value, 1928^1932. 786 

See also Hogs; Swine. 

Pine— 

planting on chestnut lands in Northeast. 

Paul W. Stickel. 127-128 

seedlings, response to sunlight in growth 

and density. Hardy L. Shirley. 292-294 

Pineapples, canned, exports, 1922-1931. 862 

Plant- 

disease hazards, fluctuation and require¬ 
ments in prompt action. Neil E. 

Stevens. 294-297 

dlbcases, control investigations. 05 

exploration, results in introduction of 
new species and varieties. Knowles 

A. Ryeraon. 297-302 

industry, progress.63-66 

quarantines, progress, discussion by Secre¬ 
tary. 71-72 

Plowing, clean, for corn-borer control, rec¬ 
ommendations. 426-427 

Plows, new types, description and use. 441-442 

Plnms— 

prices, farm, 1926-1931. 727 

production. 1926-1931. 727 

Poisons, for rodents, study... T 

PoLHAMUS, Loren G.; Rubber Plant 
Hybrids of Madagascar Species Prove 

Vigorous in V. H. i 

Pollen, date, effect of special kinds on ripen¬ 
ing of fruit. Roy W. Nixon.168-169 

Polffiiatlon- 

difiercntial, of dates, effect on ripening 

offtrult.168-169 

orebards, by means of package boes. W. 

J. Nolan... 279-280 

Population- 

changes, discussion by Secretary. 86-37 

farm— 

1790-1930. 907 

decrease, 1920-1930. C. J. Galpin.406-497 

Increase, 1921-1931. 462-463 

Pork- 

exports— 

1899-1931. 861 

destination, 1927-1931. 806 

English requirements.. 406-409 

lean, produced by high and low feed levels, 

comparison. 292 

loins,,searing, advantages. Nancy Gris¬ 
wold Clark. 303-304 

prices, wholesale, 1929-1931. 816 

production by limited fee<l, test. N. R, 

Ellis and J, R. Zeller. 291-292 

products— 

exports, 1899-1931. 861 

trade, international, 1025-1930. 792 
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Pork—Continufid. 1 *^ 

stocks on hand, 1922-1931. 791 

trade, international, 1923-1930. 792 

JSee also Heats. 

Porte. Wiluam S.: Tomato Variety Called 
Break o’ Day Succeeds in Far Scattered 

Tests.- 873-376 

Potash deposits— 

eitractlon, studies of experiments. P. H. 

Eoyster_ 537 -^ 

InVTyoming_ 335,638 

Potato- 

diseases— 

fluctuation and need of prompt action. 295-296, 

297 

tuher-bome, elimination by luber-lnde\ 

method of seed selection. 304-306 

seed- 

pieces, suberization, for control of iniuiy 
from seed-com maggot. W. J. Reid, 
ir., "W. M. Peacock, and R. C. 

Wright-. 331-333 

selection, tuber-index method. William 

Stuart. 30t-S06 

Potatoes- 

acreage and production, 1909-1931_ 728, 

729 731 732 

car-lot shipments. 1921-1931. 1. * 728 

culture in w yoming... 389 

disease-resistant varieties, introduction 

from Mexico. 301-302 

exports, 1909-1931. 728 

farm value, 1909-1931. 728 

imports. 1909-1931. 728 

miury by seed-com maggot, avoidance be¬ 
fore planting. W. J. Reid, jr., W. M. 

Peacock, and R. 0. Wright-.3J 

prices— 

farm, 1909-1931_ 728,730,732,733 

market, 1909-1931. 728,734 

production and storage methods, effect on 

cookery.—_____561-5^ 

source of starch. 523 

trade, international, 1925-1930. 733 

yields, 1909-1931. 728,730,731 

Potts, C. G.: Sheep Improvement throng 
Brewing Is Demonstrated by U. S. Shrop¬ 
shire Flock_ 339-841 

Poultry- 

breeato _ 

J. P. Hiuinn-.182-184 

dressed, receipts at markets, 1921-1931... 850-851 

farms, uses of electricity. 452 

feeding, value of al&l& meals, experiments. 

Burt W. Heywang.. 307-309 

ftozen, cold-storage holdings, 1922-1981— 852 

industry- 

loss caused by non-hatchh% of eggs- 181 

menace by tuberculosis. Elmer Lasb. 381-388 
profits, result of improved practices—. 189-190 
lice, losses preventable. F, C. Bishopp. 309-310 
live, freight receipts, 1927-1931. 860 

^In extenwon reewds, H. L. Shrader— 189-190 
laisii^^large-soale, practicality. 

situation, dlscasBionTby Secret^-32-33 

statistics- 846-867 

See also Chickend; Turkeys, 

Preclpltation- 
sdwted points, by months, 1931-916-917 

^ ^ fnr A rf. 27fi 

Predatory4nImm control work, io^year 
program (with rodents). Stanley P. 

Young_—_-_—_—— 312-315 

Preservation— 

fruit, by freezing, problems for research. 

Rob^ P. Straka..527 

fruits and vegetables, by freezing, status. 

H. C. DIehL. 524-527 

Press associations, spread of agricultural 

Information- 95 

Prices— 
alfalfa— 

meal, 1922-1932. 758 

seed, 1922-1932. 766,767 

fdmonds, 1922-1931. 

and incomes, fann, reflection of business 

fiTtB-nniftl mnmtiftTia. Jj. H. Bean_ 200-205 


Prices—Continued, 
apples, 1919-1931. 


Page 
. 695,699 


apricots, 1922-1931.. 

asparagus, 192S-1931. 700 

barley, 1900-1931. 63(\ 682,637,639 

^ans, dry edible, 1914-1931.. 744,746 

bran, 1922-1932. 697 

bread, 1922-1932. 596 

broomeom, 1915-1931. 761-752 

buckwheat, 1919-1932. 664,655 

butter, 1910-1931. 840-841 

hutterfat, 1922-1931. 836 

cabbage, 1928-1931. 701-702 

calves, 1909-1931. 775,777,778,779,782-783 

cantaloupes, 1928-1931. 704 

carrots, 1928-1931. 704 

cattle, 1909-1931. 775,776-777,778,779,782-783 

celery, 1928-1631. 705 

cheese, 1924-1931. 844 

chickens, 1910-1931. 862 

do ver seed, 1929-1931. 765,767 

com, 1890-1932. 60^, blO, 616,618,619 

cotton, 1S49-1931.. 668-059,661.667,670 

cottonseed- 

meal, 1931. 673 

ofl, 1922-1932. 672^73 

cowpeaSjl922-1931. 760-751 

cows, milk, TO producers, 1922-1931. 830 

eranhemes, 3926-1931.. 711 

cucumbers, 1928-1931... 711 

eggs, 1910-1931. 866-867 

farm— 

and incomes, reflection of business and 
financial conditions. L. H. Bean.... 200-205 
drop, effect on adoption and nse of ma- 

cbmery..413-414 

index numbers, 1910-1980. 900-902 

relation to decHne In net Income, discus¬ 
sion by Secretary—. 10-13 

See also under specific erop^ farm 
prices. 

figs, 1922-1931. 712 

flaxseed, 1899-1932. 640,646-646 

flour— 

1922-1932. 596 

middlings, 1922-1932.. 697 

grapefruit, 1924-1932. 708 

grapes. 1922-1931. 712,718,714-715,716 

lay, 1910-1981. 753,767,758 

hides, 1922-1931. 817 

hogs, 1901-1931. 788.789,790 

honey, 1921-1930. 685 

hops, 1922-1932. 760 

horses, 1922-1931. 818 

kafir, 1921-1932. 667 

lambs, 1901-1931. 801-803 

lard, 1921-1931. 793-794 

lemons, 1924-1932. 708 

lespedeza seed, 1929-1931.. 766 

lettuce, 1928-1931. 717 

med, at Minneapolis, 1922-1932. 648 

oil, at New York, 1922-1932. 647 

livestock— . , ^ 

decline, discussion by Seoretazy_28-29 

reflection in retail meat market.. 267-270 

maple sugar and sirup, 1017-1931. 684 

meat, retdl, reflection of livestock market 

trend, A. T. Edlnger. 287-270 

meats, 1929-1931. 816 

milk, 1923-1931. 834r«36 

mules, 1926-1931. 818 

oats, 1900-1931. 620,62% 629 

oleomargarine, 1922-1931. 846 

olives, 1922-1931. 717 

onions. 1928-1931. 719 

oranges, 1924-1932. 709-710 

tiaches, 1913-1931. 720-721 

peanut oil, 1922-1932. 765 

i}eanute_ 761,762-768 

pears, 1913-1931. 723,724 

peas, 1928-1931. 725 

pecans, 1927-1931... 727 

plums, 1926-1931. 727 

potatoes, 1909-1931. 728,730,73% 733,734 

prunes, 1926-1931. 727 

rice, 1909-1932. 648,652 

rye, 1909-1931. 599,601,606,607 

seeds, 1922-1931.-. 768-7W 

sheen. 1912-1932. 801-803 























































































































9T0 


YEARBOOK OF AGRICULTURE, 1932 


Prlce»--Ooiitintii 6 d. 

sorghums, 1W9-1931- 666 

sorgo sirup, 1928-1931.— 683 

soybean oil, 1922-1931.749 

soybeans, 1922-1932. 747,748-^ 

spinach, 1928-1931. — ^7 

strawberries, 1928-1981. 737 

sugar, 1922-1931.-. 

sugar beets, 1911-1981. 674 

BUgarcane shup, 1928-1981-.— 683 

sweet com, 1928-1931. 710 

sweetdover seed, 1929. 766 

Bweetpotatoes, 1919-1981. 736,^ 

timo&y seed, 1929-1931. 767,768 

tobacco, 1890-1931- 686,687,690-^ 

tomatoes, 1928-198J- ^ 

turkeys, 1912-1931.— 862 

velvetbeans, 1929-1931. 751 

walnuts, 1922-1931. 741 

watermelons, 1928-1931.- 741 

wheat, 1866-1932._ 677-678,688,691,693-695 

wool, 1922-1931. 811-812 

Production costs, reduction methods, discus¬ 
sion by Secretary_ 18 

Products, farm, new uses for-613-828 

Prunes— 

exports— 

li^l931. 861 

destination, 1927-1981. 868 

prices, farm 1926-1931. 727 

production, 1926-1981. 727 

Public- 

domain, policy changes recommended. 460 

health, protection by food and drugs act... 88 
Pul^ood consumption, 1909, 1919, 1929 ^^^^ ^ 

Ptuchad^’^a^dationsT membei^ip and 
amount of bu^ess, 193(^-31----— 946-949 

Quinn, X. P.: Egg Size and Numbers Can Be 
Increase by i^thodical Breeding-182-184 

Radio¬ 
broadcasting correlation, airangement by 
Federal and State agencies, iian Daily. 315- 

316 

preferences of (aimeis, indication by sixteen 

test programs. 0. A. Herndon.316-317 

service, expansion, review by Secretary.... 96 
Rainfall— 

annual, by States, 1881-1930. 920-922 

low, problem on plains_ 471-472 

Raisins— 

exports, 1899-1931_ 861 

exports, destination, 1927-1931_ 868 

Raking, clean, for com-borer control_ 427-428 

Randues, Quincy: Forest Management of 
Cut-over Land Aims at Uniform Yield 

Annually.. 222 

Range wintering, beef cattle, in northern 

Great Plains. A. L. Baker..103-106 

Ranges, in southeastern Oremn. success of 

erosion control on. W. L. Dutton_187-189 

Rations, cows, dairy, economy in apportion¬ 
ment of grain. 16S-161 

Rats, control in HawfiU, campaign_193-194 

Rats, tests on, for measurement of vitamin 

content of foods. IBfozel E. Munsell_ 666-667 

Bauchenstjon, Emil: Medianization in 
Dairy Regions Increasi^ Past, Investment 

Data £G^w. Wi^ T. D. Johnson._ 423-425 

Rayon yam, production, imports and price, 

1921-1931_ 954 

Real estate, farm- 

tax per acre, 1924-1930_ 903 

index numbers, 1912-1931. 904 

valueper acre in 193a B. R. Staober._ 474-478 

values, discussion by Secretary.41-42 

Reclamation policy, changes recommended.. 460 
Recreation:— 

c^ps for form folk in national forests. 

P.V, Horton_ 121-122 

national forests, relation to use of forest 

resources. Dana IParkinson_ 222-223 

needs, national forests, correlation with 

grazing needs. J-W. Nelson..216-216 

Reimestation in Lake States, aid by Knut- 
8 on-Vandenheig Act. H. Basil Wales_317-320 
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Refrigeration— 

orangos, in ocean transports, recommenda- 

tions. W.R. Barger. 276-277 

perishablos, methods, experimonts.65-68 

Refuges, bird, on the farm, value and require¬ 
ments. W. L. MoAtee..._116-118 

Regional shifts— 

crop acreage, census report 0, E. Baker.. 479« 

4^ 

crop acreages, 1919-1929. Joseph A. 

Becker. 484-487 

Reid, W. J., Jb.: Seed-Com Maggot Injury 
Avoided by Suherizing Potato S^d Pieces 
before Planti^. With W. M. Peacock 

and R. C. WTiSit. 331-833 

Relief, agricultural, economic Importanoe.. 212-216 
Researoh— 

hee-oulture, inauguration on Pacific coast. 

E. L. Sechrlst.101-102 

farm, value of account books and diaries. 197-200 
Rbynoldson, L. a.— 

Mechanization Has Made Greatest Prog¬ 
ress in the Great Plains R^on.417-420 

Mechanization in South Has Been Re¬ 
tarded by Lack of a Cotton Picking 

chine. With B. H. Thibodeaux..423-431 

Rice- 

acreage and production, 1909..1932.648,649,650-651 
exports— 

1899-1981. 648,862 

destination, 1927-198L. 870 

farm value, 1909-1931. 648 

imports— 

1909-1931. 648 

origin, 1927-1931. 876 

prices— 

form, 1909-1981. 648,662 

wholesale, at New Orleans, 1922-1982_ 652 

receipts at mills, 1922-1931. 652 

trade, international, 1926-1930. 653 

varieties, dlileirenoes in cooking qualities. 660-561 

world production, 1909-1932.. 649 

yields, 1909-1932. 648,650-662 

Rickets, of chicks, cause, symptoms, and 

remedy... 128 

Road— 

buUding— 

need of engineering supervision.. 325 

on seoondi^ or local projects, progress. 

Thomas H. MacDonald. 321,825 

oonstroctioDr— 

economy. 324 

emergency, 1931. 930-931 

county and local, mileage, 1930. 036 

farm, snow removal, simple equipment. 

H. G. MoK^vey_342-344 

Federal-aid— 

construction, 1981_ 930-931 

construction, progress___62-55 

local- 

disbursements, 1030.. 938 

income and funds avs^ble, 1980.. 937 

national forest, construction, use of trail 

builder. Fred E. Thieme.... 876-377 

State, disbursements, 1030. 935 

alto Highways. 

Rodent control work, 10-year pronam (with 
predatory animal). Stanley P. Young.. 312-815 
Rodents, control studies, results in speoifio 
methods for different species. Ira N. Ga- 

brielson.. 326-328 

Boxahb, Mabt: Home Accounting M^es 
Good Headway among Farm Women... 244-246 
Rosin— 

and turpentine, essentials for numerous 
Industries. F. P. Veitoh and W. C. 

Smith. 884-886 

consumption, 1928-1930.. 928 

Rosins, uses in industry.. 885 

Ross, Wm. H.: Fertilizer OomhtDlng Saper- 
^osphate with Free Ammonia Succeeds. 

With K. D. Jacob. 636-537 

Roth, Walteb J.: Com Bdt Increasing Its 
Output per Man in AB Phases of Crop 

Growing.. 420-^ 

Roughage, feeding, economy for dai^ cows.. 161 
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Bowe, Sumnbb C.; Food and Dros Act s 
itequirements Apply to U. S. Govem- 

mont’s Buying..210-212 

Botstsb, P. H.: Potash Bxtraction from 
United States Deposits Studied in Promis¬ 
ing Experiments_ 537-^533 

Bubber— 

imports, 1890-1031_ 863 

India, imports, origiiL 1027-1931.- 879 i 

plant hybrids of Madagascar species, vigor 

in XJ. S. Loren O. Polhamus. 320-331 

plants, two species from Madagascar, in¬ 
troduction and comparison. 320-830 

trade, international, 1925-1030. 382 

Bugs, hooked, making, utilization of cotton 
as new foundation material. Bess M. 

Viemont....558-360 

Bussia— 

cotton, increase in acreage and output. L. 

Volin..142-145 

importation and consumption of American 

cotton..142,143 

By©"— 

acreage and production, 1900-1931-.“i90-600, 

602-603 

exports— 

1899-1931__:. 599,862 

destination, 1927-1981.. 870 

farm value, 1909-1981.-. 599 

Imports, 1900-1931. 599 

marketing by formers, 1021-1031_ 605 

prices— 

form, 1000-1931.. 599,606 

market, 1000-1031_ 599,001.607 

receipts— 

at markets, 1921-1931. 605 

by grades, 1021-1931. 605 

stocks in store, 1026-1031. .. 606 

trade, international, 1027-1031. 807 

world production, 1894-1932_ 604 

yields, 1909-1931. 699,601-603 

Btesson, Enowlxs a.: Plant Explorers 
Bring valuable New Species and Y^eties 
to V, S_ 297-602 

Sarvis, J. T.: Dry Fanning Calls for Native 

Pastures as an Important Adjunct_173-174 

Sauerkraut, preparation from turnips, me¬ 
thod, desaription. 383-384 

Sausage casings^^imports, origin, 1927-1031_ 874 

ScHBSiNEB, Oswald: Fertilizer Experi¬ 
ments Show Phosphate is Chief Need in 

the Middle West. 542-646 

Schwartz, Benjamin.: Swine Take Lung- 
wonns into Their Bodies by Consuming 

Earthworms.—. 364-366 

Searing pork loins, advantages. Nancy 

Griswold Clark._ 303-304 

SscHBis^ E. L.: Bee Culture B^earch Be- 
cently Inaugurated on the Pacific Coast.. 101-102 
Seed- 

corn mwo^ iujm 7 to potatoes, and con¬ 
trol. W, J. Beid, jr., W. M. Peacock. 

and R.C. Wright. 331-883 

labels, misleading, intentional. 333-334 

testing service, protection of former. E. 

Brown, F. H. Hillman, and £. H. Toole 333-685 
wheat— 

disinfection, for reduction of loss from 

stinklngsmut. B. W. Leukel. 308-401 

treatment for control of stinking smut, 
^^^^work of extension men. R. J. HaskelL354-857 

forage-plant, imports, 1021-1031. 769 

imports, origin, 1927-1931-. 878-870 

misbranding,prohibitionbyFederalseedact 335 

prices, market, 1922-1931. 768-769 

Seeley, Burton D.: Merchant Credit 
Important In Farm Finance but May Help 
or Harm the Farmer. With David L. 

Wickens.. 503-606 

Semple, A. T.: Pastures Should Supply a 
Larger Proportion of Peed Used by Live¬ 
stock. With C. R. Bnlow. 284-287 

Sequoias, relics of ancient forests, found in 

merra NeTOdiw.. 115-116 

Sebdd, Claude K.: Eroded and Terraced 
Farms Require Special Methods and 
Machinery. 446-440 
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Sheers— 

bedding-out system, advantages. Glen 

A.. Smith-—..335-837 

colling on basis of dryness unjustifiable. 

John A. Stoehr. 388-839 

income from and value, 1930_806-806 

numbers, 1S40,1860, I860,1867-1932._796-799 

prices— 

and slaughterings, discussion by Secre¬ 
tary_ 30 

farm, 1012-1932.. 801 

market. 1901-1031. 802-803 

production value, 1030. 805-806 

receipts at srock™<is,1922-193L. 800 

shipments and daughter, 1930.. 805-806 

Shropshire, improvement through breed¬ 
ing. C.O.Potta. 330-841 

slaughter under Federal inspection, 1022- 
1031.. 804 

statistics.. 706-812 

value, 1840,1850,1860,1867-1932._ 796-797 

See also Lambs. 

Shellac, imports, 1900-1081_ 860 

Shepherd. J. B.: Dairy Cows Fed More 
Economically if Grain Is Properly Appor¬ 
tioned. 168-161 

Shiblsy, Hardy L.; Pine Seedlings Show 
Response to Sunlight iu Growth and Den¬ 
sity. 205^204 

Shoulders, exports, destinatiom 1027-1931_ 866 

Shrader, H. L.: Extension Records Show 
that Improved Practices Pay in Poultry 

Profits_180-190 

Silk- 

imports, 1890-1031_ 863 

raw, imports— 

and price, 1021-1031_ 054 

origin, 1^-1031. 873 

Silos, trench, with drainage provisions, suc¬ 
cess in huznld areas. S. W. Greene- 378-881 

Sinclair, J. D.: Forestry is an Aid to the 

Fanner iu OontroUiug Erosion_ 226-228 

Sirup- 

maple— 

prices, 1924-1031_ 084 

production, 1017-1031- 684 

sorgo, acreage, production, and price, by 

States, 1928-1931. 683 

sugarcane, acreage, production, and price, 

1028-1931- 688 

Sisal, imports— 

1890-1931_ 864 

origin, 1927-1981. 876 

Skinner, J. J.: Fertilizer Placement of Vast 
Importanoe in Cotton-Growing States... 638-541 

Skins, imports, 1890-1031___—__ 863 

Skudsbna, a. W.: Sugar-Beet Production 
Costs Reduced by New Cross-Cultivation 

Method.360-362 

Smith, Glsm A.: Sheep Are Handled Ad¬ 
vantageously under the Bedding-Ouc 

System. 385-837 

Smith, W. C.; Turpentine and Rosin Sup- 
^y Essentials for Numerous Industries. 

With F. P. Veitch.. 384-885 

Smith-Lever Appropriation Acts, appropria¬ 
tions for Qxtenmon work_ 04 

Smut— 

fic^— 

on wheat, annual loss, survey... 306-897 

wheat strains resistant to as means of 

control. V, F. Tapke. 401-403 

loose, of wheat- 

annual loss, survey_ 396 

prevention by arid climate. V. F. 

Tapke. 897-808 

resistance, breeding wheats for, and combin- 
jpg^yield and quality. J. Allen Clark.. 403-404 

control through seed treatment, work of 

extension men. R. J. TTiwirAii _ 854-857 

of wheat, loss reduction by disinfecting 

seed. R. W. Leukel. 898-401 

on wheat, survey_ 804r^ 

wheat- 

infection and control studies_ 897-398 

Sec also Bunt. 

Smuts, three, on wheat, distribution. J. A. 

Paris_ 894-397 






















































































972 


YEARBOOK OF AGRICULTURE, 1932 


Page 

Snap-bean seed, western, l^dom firom 
blight and anthracnose. L. L. Harter— 341 

827 APF, OuvsB I.: Lesser Peach Borer Sillied 
with Paiadiehlorobenzene Pissolved in 

Cottonseed Oil.265-266 

Snow¬ 
drifts. causes, remove. 343 

fences, constraction and placing.. 343-344 

removal on ftirm roads, simple equipment. 

H. G. McKelvey. 342-344 

Snowplow, types and use on farm roads_ 343 

Snyder, Rot W.: Meat Demonstrations In¬ 
crease Interest in Supplying Home 

Needs.. 35(^058 

Sodium fluoride, use in eradication of poultry 

lice_ 310 

Sou- 

relation to dry-farming practices-177-178 

surveys, progress, discussion hy Secretary— 75 
t gies for growing tobacco. 870-371 

research, discussion by Secretary.75-77 

tobacco, requirement of secondary fertilizer 

elements. J. E. McAIurtrey, jr. 546-548 

types, suseeptibflity to erosion. 346 

Sor^ums— 

acreage and production, 1919-1931_ 656 

flinn value, 1919-1931. 656 

prices. Harm, 1919-1931. 656 

at Kansas City, 1922-1932.-. 667 

by grades, 1926-1931. 657 

yields, 1919-1931. 656 

South, mechanization, retardation by lack of 
cotton picking machine. L. A. Heynoldson 

and B, H. Thibodeaux. 428-431 

Soybean oil— 
eiports— 

1909-1931. 880 

origin, 1927-1931. 878 

iwodtiction and prices, 1922-1981_ 749 

trade, international, 1925-1930. 748 

Soybeans— 

acreage, yield, and v^ue, 1930-1931_ 747 

prices— 

form, 1922-1932. 747,748 

market, 1922-1931-. 749 

production, 1920-1932,. 747 

trade, international, 1925-1930. 748 

Spices, imports, origin, 1927-1931. 879 

Sfilman, H. a.: Perishable Commodities 
Act Promotes Prompt Settlement of Dis¬ 
putes.. 290-291 

Spinach- 

acreage and iMToduction, 1928-1931_ 787 

prices, farm, 1928-1031. 737 

Stalks and straws, utflization, competition 

with other materials, P, P. Veitch_ 521-522 

STANLEYt^LOUlSB— 

Home Economics Research Assists Home 
Makers to Spend Income Wisely, XiOuise 

Stanley.. 562-553 

Stwdari^ for ChUdren’^ Clothes Stress 

StapleS^^,^SnfS^arw^t?L^w7B, ^ 

Lanham_140-142 

Starch- 

exports, 1899-1931. 862 

Bweet^tato, yidd under new process. R. 

T, Balch and H, S. Paine. 522-524 

State experiment stationscuseful work In ag- 
ricnltural engineering. Robert W. TruUin- 

. 361-363 

States, cooperation for forestry improvement. 81-82 

Staubeb! Avera^ V^uePffAoTe 

Farm Real Estate in United States Was 

$48A2inW80...--. 474^478 

Staubsb, O. j.: Dairy Bulls from Proved 

Sires Increase Output of Dan^ters_156-158 

Stbfhbns, D. E.: Dry Farming in Pacific 
N<Hrthwest is Based on Grain and Glean 

^ Frflow.176-177 

Steven^ Neh. E.: Plant-Disease Hazards, 
Thopgh Very Fluctuating, Demand Con- 

^ stont Action.. 294r297 

SmcKL. Paul W.: Chestnut Lands Planted 
to Pine Stands Be^me Valuable in North- 
«»»St.127-128 
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Stiebeling, Hazel K,: Dividing the Food 
Dollar into Five Parts Helps to Safeguard 

Low-Cost Diet. 653-566 

Stock. Sfec Livestock. 

Stocks on forms. See under spedfic crop, 
stocks on farms. 

Stoehr, John A,: Sheep Culling Largely on 
the Basis of Dryness Is Seldom J ustiflable. 338-839 
Storage- 

butler, in l-pound prints, keeping value. 
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